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Double auroral are with vertical rays in the upper are (August 29th, 1902, 2h. A. M.) as seen within the Antarctic Cirele 





Study of an auroral curtain made on July Sth, 1902 (1h. A. M. to 2h. A. M.) during the National Antarctic Expedition (1901). 
Reproduced by permissi.n of the Royal Society of London, 


FORMS OF THE AURORA AUSTRALIS.— e page 424.) 
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A WORD TO AEROPLANE BUILDERS 


I vere possible to take count of the number of 


people in the United States who are to-day engaged in 


form of heavier-than-air flying machine 


some 


1eroplane, helicopter, or ornithopter, the size 


of the total would probably be a matter of no small 
Surprise When an age-long problem of such diffi ulty 
as that of the human mastery of flight is solved in a 
sudden and sensational manner, as by the Wright 
brothers last vear, a stimulus is given to the art, the 
effect of which is seen in the immediate effort of peo- 
ple of an inventive and more or less mechanical turn 


mind, to emulate if not surpass the achievement. 


Much of this endeavor, probably most of it, is doomed 
to failure chiefly because the experimentalist does 
not reelize the extreme difficulty of the problem, both 
from the theoretical and mechanical standpoint, and 


la! under the mistaken impression that a machine 


which is a broad imitation of the original must of 


essarily fiy 


Light-weight motors may be bought in the open 


market: but for the construction of an aeroplane itself 


two things are absolutely necessary: first, a thorough 
nowledge of the unchangeable principles upon which 
he aeroplane is based, and second, an intimate knowl 
edge of the strength of materials, of the stresses to 
which the aeroplane will be subjected, and of the best 


way to dispose this material so as to secure in the 


finished machine the maximum of strength with the 


minimum of weight It was only last week that the 
Editer was invited to witness the trial flight of an 
aeroplane, on the construction of which a large 
amount of time and money had been spent Asked 


for his opinion as.to the probabilities of flight, he re- 
it could off the 


never did. It was evident at first sight 





plied ths never by any possibility get 





ground; and it 


that, although the supporting area was large, the ques- 
tion of weight saving had been so completely neg 
tected, that in spite of the large horse-power with 
which it was equipped and the generous amount of 
bearing surface, the weight of the machine, which 
must have been close to 2,000 pounds, was altogether 
prohibitive. And yet, from a distance, it had all the 


appearance of delicacy and lightness which is charac- 


teristi Only on closer inspection 


of the biplane type 
was the neglect of weight saving everywhere evident. 


Instead of sawing off the projecting ends of the ribs 


on the two planes, they had been left in place, thereby 


ddine considerably to the total weight Projecting 


threaded nds of bolts vh h should have been sawn 
close had ri bee emoved—an item of useless 
weight that represents few pounds in the t l 
The chassis, or frame for t g upon the ground 
when rising or alighting, had be« put et \ 
out any careful consideration of the stresses volved 
and was heavy beyond all reason 

it mav be said, once and for all, that the ile of 





thumb” and the “cut and try again” method can never 
be applied to aeroplane building without involving a 


large amount of useless expenditure of time and 
money Already, sufficient experimental work has 
been done, and the ilts published, to place within 
re of the would-be builder of one of these machines 
lata to enable hi to go about his work 
telligently The lifting power per square foot of 
area, the best ar of fligl the thrust obtainable 
with a give type propel! r ing at a given 
speed. and many other useful data have been made 
public, and we advise all would-be experimentalists 


in mechanical flight to make themselves familiar with 
as much of this literature as they can lay 


heir hands 
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pon, before determining upon the 


achines 


Unquestionably, the most important element as far 


the mechanical construction is concerned, apart 
fror he selection of the proper motor, is that of 
eight saving We are all of us familiar with the 
success achieved by Herreshoff in the construction of 
yachts for the defense of America’s Cup The 
secret of his success la) ot so much in the form of 
the hull as in the all-round lightness of the construc 
tion Herreshoff was before everything else an engi 


to apply his material in 


kact proportion to the stresses, that was responsible 


for the extraordinary ombination of lightness and 
power which characterized his vachts 

Now the weight problem is of even greater impor 
tance in the aeroplane than it is in the sailing yacht 
The amateur builder, as far as his purse will allow, 


should select materials which combine lightness and 
strengtl He should carefully study the nature and 
amount of the strains to which his machine will be 

ibjected, and dispose his materials accordingly. Let 
him remember that the total saving in weight is due 
to the elimination of a pound here and a few ounces 
there No economy in detail is so small that he can 


efford to 


neglect it 


NAVAL PROGRAMME FOR 1911. 


announcement recently made by 
Navy 


devote 


According to the 
Mever of the 


the Administration to 


Secretary it is the intention of 


part of the 
the year 


the greater 


appropriations for new construction during 
1911 to the building of two battleships of the “Wyom 
i be of 


little of the 


i each to 26,000 tons displacement 





type 


Comparatively appropriation will be used 


It is likely that, 
the 


in the construction of smaller craft 


outside of the battleships, the additions to navy 


ill consist of either five torpedo-boat destroyers or 
one modern repair ship for the fleet. We are grati- 
fied to learn that the decrease in the 1911 naval esti- 


mates of $10,000,000 is to be accomplished without 


making any reduction in the number of battleships 
which Congress recently decided should be added 
annually to our navy to maintain it at its proper 


standard of strength. In view of the large prepon- 
derance of battleships over vessels of other classes 
in our navy, and the fact that these ships are armed 


with the heaviest guns, Congress is probably right 


in its conviction that the annual addition of two bat- 


tleships of such great size and power as our new 


26,000 ton ships will be sufficient for our needs, at least 


for the present. Should the international situation 
at any time warrant a larger annual increase, our 
leading yvards have shown that they are well able to 
meet the demand 

The two battleships planned for 1911 will be simi- 


lar to the On a displace- 
12-inch 


the 


and “Wyoming 


they 


Arkansas” 


ment of 26,000 tons will carry twelve 


turrets placed on the center line of 


turbine 


guns in six 


ship. They will be driven by engines at a 


and their bunkers will have a 


The side armor extend- 


speed of 20%, knots 


capacity of 3,000 tons of coal 


ing from six feet below the waterline to the upper 
deck, will taper gradually from 11 inches in thick- 
ness at the water to 6% inches at the level of the 
main deck. The defense against torpedo attack will 
be particularly powerful, consisting of no less than 


twenty-two 5-inch rapid fire guns, 50 calibers in 


length In point of size, coal endurance, and power 


of attack are the most powerful 
official any 
completion of the the 


battleships of the 


and defense, these 


have received sanction in 


the 


that 
With 
will have a squadron of eight 


designs 
navy two ships, 
navy 
same general type, possessing the same tactical quali- 
ties, and admirably suited for joint maneuvers 

THE PROPOSED NEW WATERWAY IN CANADA. 
fact that New 
ing over hundred millions for 
of a State barge canal with a depth of twelve feet, to 


In view of the York State is spend- 


one the construction 


improve water communication between the Great Lakes 


and the Atlantic, great interest attaches to the Geor- 
gian Bay Canal, which is designed to shorten the 
distance between Montreal and Lake Huron by the 


construction of a ship canal twenty-two feet in depth 
; rat ‘ 
route is via Georgian Bay, the French and Pick- 


rhe is 

erel Rivers, Lake Nipissing, and the Ottawa River, 
the total distance being 449 miles. Although there 
will be a total of twenty-seven locks, it is estimated 
that there will be a saving of a day or more in time 
over the present route for steamships through the 
Lakes The saving in distance on the route via the 
canal fror Lake Superior to London, as compared 
with the route a the New York barge canal, will be 
806 miles. The topegraphical features along the canal 


are such that 332 miles of the distance will consist of 


natural waterways pon which no work of excava- 


tion need be done. Of the remaining 108 miles, 80 
miles will consist of submerged channels, on which 


excavation in 
leaves about 
must be 


amount of 
This 
full prism 


there will be only a limited 
the removal q@pgocks and shoals 


28 miles of canal in which the 


dimensions of their 
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excavated in cuts that vary from 200 to 300 feet in 


width The summit level will be 99 feet above Geor- 
gian Bay and 659 feet above Montreal. The estimated 
the the that of 
our State barge canal, or about $100,000,000, and the 
the work is 


total cost of canal is about same as 


estimated time to complete about ten 


years 


It would be fatuous to close our eyes to the impor- 


tant bearing which this scheme has upon our smaller 
waterway frem Lake Erie to the Hudson. The one, 
with its limited draft, can take nothing larger than 
a 1,000-ton barge; the other, with its minimum draft 


tf twenty-two feet, will be able to pass ocean-going 
freight steamships from ports on the Lakes to the 
Atlantic The advantages of carrying freight in large 
bulk and without rehandling are well understood, 
There is a saving both of time and cost. On the 
other hand, the opening of a ship canal from the 
Lakes to the ocean would not render the whole fleet 


traffic be- 


seaboard, 


available for coastwise 


the 


of lake steamers 


tween the Lakes and ports on our own 


trade. It 
be affected 
suitable 


or service in the transatlantic is urged by 


the commercial interests which would that 


lake steamer is not for deep-sea 


he average 


service; the type of ship that is adapted for service on 


the Lakes being in some respects unsuited for over- 


sea voyages. This may be true of some of the smaller 
craft; but we doubt if it would apply to the ships of 
larger displacement, which constitute the bulk of the 
done, 


After all is said and 


with the near approach of the com- 


lake fleets. 


that 


more modern 
t is certain 
pletion of the Georgian Bay Canal, vessels suitable for 


} 


combined lake and ocean voyages will be constructed 
STORAGE OF COAL UNDER WATER. 

The storage of coal under water has been proposed 
as a remedy for two great inconveniences of the com- 
method of —danger of com- 
and deterioration of the quality of the fuel. 
affected by 
The 


gradual di- 


mon storage- spontaneous 
bustion 
Coal, 


chemical 


when freshly mined, is very easily 


mechanical, and physical agencies 


effect of exposure to the atmosphere is a 
minution of the value of the coal in consequence of a 
loss of calorific power and substance, and a deterioration 


in the quality of the gas and coke obtained from it 


The first action is a rapid absorption of oxygen 
which is partly retained by the pores of the coal and 
partly combined chemically, with the formation of 
water and carbon dioxide and a disengagement of 
heat. This effect is particularly noticeable in fine 
coal, which exposes a large surface to the air. Dur- 


ing the storage the gas-producing power of the coal 


also diminishes If oxidation is increased artificially 
it may be observed that the coke produced from the 
oal does not cohere, and that the gas consists largely 


The value of the 


The gases evolved by 


little light 


y-products is also diminished. 


of hydrogen and gives 
I 
piles of 
variable quantities of carbon dioxide, and in cer- 


higher hydro-carbon 


coal consist chiefly of methane, mixed with 


very 


tain cases of carbon monoxide, 


nitrogen. The absorption of water is very 


from 4 to 10 
that, in 


and even 
Grundmann’s re- 
regard to calorific 
5 to 10 per cent of ash and as 


variable, per cent 


searches show power, a 


medium coal containing 
6.500 or 


and producing 


its value in 


much of hygroscopic water 


7.000 calories lost at least 4 per cent of 


four weeks, 9 per cent in six months, and 12 per cent 


in one year. In certain climates the loss in a year 


amounts to 20 or 30 per cent. 
feared in 
that the 


combustion is always to be 
coal It 
temperature of English coal 
two or three days to from 70 to 85 deg. F. 
continues and 100 deg. F. Water 
accelerate this rise of temperature by bringing 
Special care should be taken not 


Spontaneous 


arge masses of has been proved 


freshly stored rises in 


and there- 
after between 8&5 
may 
oxygen in solution 
to deposit dry coal upon any large quantity of damp 
coal Wet inches 
thick and allowed to dry 24 hours before being covered 


coal should be spread in layers 8 


with a new layer. Sulphur compounds do not play an 
important part in 
sists atmospheric influences well, with the exception 
of the variety called marcassite which tends to decom- 
The practice of ventilating 


spontaneous ignition. Pyrites re- 


pose in the presence of water. 
means of little shafts and canals, al- 
companies, is 
otherwise, as it facilitates the 
If ventilation is attempted, it 


piles of coal by 
recommended by insurance 
than 
absorption of oxygen 
should be mechanical and very energetic in order to 


though 
rather injurious 


produce a refrigeration which will counterbalance the 
oxidizing effect of the air. 

oa! anietipg gies or 
An interesting article in The Automobile disposes 
connection with the gyroscopi¢ 
It has been suggested 
the action of the 





of some fallacies in 
action of automobijJe flywheels. 
that advantages comparable with 
Schlick gyrosccpe on ships or mono-railways are ob- 
tainable by the placing of flywheels in unusual posi- 
tions in four-wheeled cars, and the writer clearly 
points out that conditions essential to the steadying 
effect of a gyroscope are non-existent in an ordinary 


automobile. 
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ENGINEERING. 

The many improvements which have been made 
poth in track and rolling stock, to say nothing of the 
introduction of block signaling, are beginning to tell 
in the direction of lowering the list of fatalities and 
injuries The Pennsylvania Railway is to be con- 
gratulated on its remarkable record of the past year, 
during which, although it carried a total of 141,659,543 
passengers, not one was killed. 

As a result of the visit of the Secretary of War and 
the Chief of Staff to the Isthmus, tentative plans for 
the defense of the Panama Canal have been adopted, 
which embody the following features: There will be 
three batteries, located on the islands lying from ten 
to fifteen miles from the entrance; and other batteries 
will be placed on the coast line near the mouth of 
the canal. Six miles up the canal will be a battery 
for the defense of the Pedro Miguel lock. There will 
be a military post at Culebra. The Atlantic entrance 
will be defended by batteries upon the range of hills 
commanding the entrance. Altogether, sixty of the 
highest power disappearing guns will be mounted. 

The army 16-inch gun, which is the most powerful 
weapon in existence to-day, is still at Sandy Hook 


mounted on the temporary carriage which was used 


for its trials. It has been proposed to ship the gun 
to the Philippines, and mount it in the fortifications 
which are now being built at Corregidor Island for 
the defense of Manila. The 12-inch gun is not able 
to completely command the channel; but the 16-inch 
gun could strike a blow, even at a distance of 11,000 
feet, which, if it got fairly home, would probably dis- 
able any modern battleship. Although there is no 
likelihood of another 16-inch gun being built, this 
costly weapon should at least be mounted in some 
position where it can render effective service. 

The United States Weather Bureau is making a 
study of evaporation at the Salton Sea, and an exten- 
sive plant has been constructed, with which a thor- 
ough research will be made of the question of evap- 
oration of water in the open air over large lakes and 
reservoirs. The sea, which is 50 miles long by 18 
wide, was formed, it will be remembered, by a break 
in the Colorado River, and climatic conditions are 
such as will render the data which will be secured 
particularly applicable to the reservoirs now being 
constructed by the United States Reclamation Service. 
Four observation towers have been built, each con- 
taining several platforms at different elevations. On 
these platforms are iron pans filled with water, obser- 
vations of which are taken every four hours. 


The great increase which has taken place of late 
years in the size of locomotives, has added greatly to 
the labors of the fireman. This has led to much ex- 
perimental work, in an effort to produce a good me- 
chanical stoker. The Chicago & Alton Railway have 
formally adopted the Strause stoker, with which they 
are equipping all their heavy freight and passenger 
locomotives. Coal is thrown into a bin, from which 
it is delivered to different parts of the grate by vary- 
ing the speed of a plunger, which is controlled by a 
starting lever. The advantages are that air admis- 
sion is controlled; small amounts of coal are fed at 
frequent intervals; and larger nozzles may be used 
and back pressure reduced. The results will be closely 
watched by the railroad companies. 


The German government has decided to abolish 
magnetic compasses from German warships and re- 
place them with the gyroscope compass invented by 
Dr. Anschuetz-Haempfe, which has proved “a brilliant 
success.” The device consists of a 9-pound wheel, 
mounted with the usual compass card in a holder of 
quicksilver. An electric motor rotates the wheel at 
21,000 turns a minute. After it has run for two hours, 
the instrument is set in the direction of the mathe- 
matical meridian, which position it keeps unchanged, 
being unaffected by neighboring iron and steel, and 
unsusceptible to vibration and rolling. On one occa- 
sion, during a nine months’ cruise of the battleship 
“Deutschland,” the magnetic compass, although left 
entirely to itself, maintained its true direction for a 
month. 


The largest of all the schemes of reclamation con- 
templated by the government has recently been under- 
taken by the engineers in the Sacramento Valley. Its 
ultimate object is to control the flow from a water- 
shed of over 4,000 square miles, and to improve the 
two great rivers of California. When the task is com- 
pleted, over 600,000 acres of rich land, which at present 
4s dry and sun-baked during eight months of the year, 
will have been. brought under irrigation, and large 
areas of bottom land, which at present are subject to 
annual overflow and great destruction-‘by the floods, 
Will have been reclaimed. Furthermore, the works in- 
volved in this reclamation will involve the control of 
Sufficient water power to provide electric light and 
bower over the greater part of the Sacramento Valley, 
Which extends for 450 miles from Mount Shasta to San 
Francisco Bay, and at its widest part reaches about 


100 miles from mountain range to mountain range. 


Scientific Amaticacs 


ELECTRICITY. 

The government is calling for bids on a concrete 
tower 600 feet high, and tapering from a base 50 feet 
in diameter to 8 feet at the top. This tower is to be 
used for the 3,000-mile wireless telegraph station 
which is to be built for the Navy Department. The 
tower will be situated in Rock Creek Park, Washing- 
ton, D. C., and it is hoped from this station that the 
Navy Department can keep in touch with vessels of 
the navy at any point on the North Atlantic Ocean. 


A recent press,dispatch speaks of a secret invention 
of Sir Percy Scott, whereby the large guns of war- 
ships may be electrically controlled. According to 
the report, this system was recently tried out with 
very satisfactory results on the British cruisers “Good 
Hope,” “Argyl,” and “Arrogant.” It is said that by 
this system a broadside may be trained and fired 
without the presence of a gunner, the entire mechan- 
ism being operated from the conning tower. 

It is beginning to be realized that forced draft is 
quite a necessity in the smaller sizes of direct-current 
motors. In the alternating-current motors it has been 
the practice to use artificial ventilation, even in the 
small sizes; but in the direct-current motors with their 
solid armatures, it is even more necessary that some 
steps be taken to dissipate the heat generated. In Ger- 
many some of the electrical concerns are constructing 
their direct-current motors with artificial cooling sys- 
tems. 

A very convenient electrical stove has recently been 
devised, which is adapted to be placed on the table 
where breakfast dishes may be prepared and served 


hot. The stove is provided with a steel top, over 


which a wire grid may be placed so as to convert it 
into a toaster. When the grid is removed, the steel 
top may be used for cooking muffins, cakes, and the 
like, or the top may be inverted, forming a flat dish 
with a narrow marginal rim, which serves to retain 
fluids on the plate. The handle of the stove is 
arranged to serve as a pancake turner. 

An ingenious burglar alarm, devised by a Dresden 
engineer, is described in a recent Consular Report 
The apparatus consists of a curtain, which is drawn 
across the window or door, or around the safe that 
is to be protected. In the curtain are a large number 
of fine wires with small metal knobs, which connect 
the wire conductors at intervals. An electric current 
passes through the wires, and in case the curtain is 
disturbed in the slightest degree, the metal knobs are 
thrown out of contact with each other, thus actuating 
the burglar alarm. The curtain may also be used as 
a fire alarm in identically the same way. 


Before this number issues from the press the Alaska- 
Yukon Pacific Exposition will have been opened by 
President Taft. The opening will be effected by the 
touch of a golden telegraph key in the White House, 
which will be connected by means of trans-continen- 
tal lines with the Fair grounds at Seattle. The im- 
pulse which arrives from the White House will re- 
lease a time device, whereby a large bell will be 
sounded to announce the opening of the Fair. At the 
same time two large whistles will proclaim the fact 
in the city. As soon as the bell ceases to sound, a 
flag 36 feet wide and 104 feet long will unfold at the 
rate of 10 feet per second, and at the end of each 
second a dynamite bomb will be exploded. In the 
mean time two photographs of the audience in the 
amphitheater of the Fair will be taken at an interval 
of fifteen seconds, by means of a relay which will 
autometically open the shutter of a camera. 


Electric locomotives appear to be going through a 
process of evolution similar to that of steam locomo- 
tives. At first the motors of the electric locomotives 
were placed below the floor line. Now that large mo- 
tors are being used, they are being placed above the 
floor, and connected to the driving wheels by means of 
driving rods similar to those of the steam locomotive. 
It used. to be thought a low center of gravity was 
necessary for a steam locomotive, but it was found 
that the side blows tended to injure the track, whereas 
with a high center of gravity these hlows were taken 
up by the springs, and converted into a downward 
pressure rather than a side pressure on the rails. The 
same principle applies to electrical motors. In a dis- 
cussion of this subject in a recent number of the 
Electrical Journal, the following conclusion is reached: 
That the only part of the locomotive not completely 
spring-supported should be the wheels and axles and 
any connecting rods used in conjunction therewith; 
that the center of gravity of the machine should be 
raised to about one and one-tenth times the width of 
the gage; that all the heavier parts of the locomotive 
should be placed longitudinally within the length of 
the driving wheel base, so that no heavy masses will 
be at either end of the locomotive; and that the mo- 
tors should be rigidly fastened to the main frame of 
the locomotive, where they would be much more acces- 
sible. They could be of a partly open type, thus al- 
lowing better ventilation. Possibly forced ventilation 
would be necessary. 
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SCIENCE. 

Prince Henry, brother of the German Emperor, is 
the inventor of an automatic window wagher. Lest 
it be supposed that the device is a household improve- 
ment, let it be stated that it is intended for the pur- 
pose of wiping off moisture from the glass wind-break 
of an automobile, so that the rider's vision may be 
clear at all times. 

Word has been received from Dr. Charcot, in charge 
of the Pourquoi-Pas Antarctic expedition, that he 
reached Deception Island on December 22nd, 1908. 
Charcot hopes to establish his winter quarters on 
Alexander Land, the name given to the region lying 
to the south of Graham Land in about 70 degrees 
south latitude. Deception Island is a circular vol- 
canic island, the crater of which forms a magnificent 
roadstead of great depth, which is entered by a nar- 
row opening between two cliffs. 

In an address delivered before the Manchester and 
Salford Sanitary Association, Mr. H. W. Norman 
stated that during the war in South Africa it was 
found necessary to send back 3,000 soldiers who were 
unable to bear the rigors of the campaign, solely on 
account of the condition of their teeth. They were 
not able to chew “bully” beef and hardtack. Teeth 
seem to have deteriorated, judging by a comparison 
of the dental apparatus of the modern young person 
with that of his ancestor’s skull in anthropological 
museums. 

As a result of the work of the National Physical 
Laboratories and International Electrotechnical Com- 
mission, it seems likely that an official international 
candle will eventually be adopted. Such a step will 
substitute for the various standards of lumineus in- 
tensity which are used in the various countries of 
the world, and which vary from the English sperm- 
candle standard and pentane gas flame to the French 
colza-oil flame and the German amylacetate fiame, a 
single standard which will enable illuminating engi- 
neers to talk intelligently about the same thing. 

The ccmpilation of the great map of the sky under 
the auspices of the Paris Observatory will be a colos- 
sal task. Seventeen observatories—those of Green- 
wich, Rome, Catania, Helsingfors, Potsdam, Oxford, 
Bordeaux, Toulouse, Algiers, San Fernando, Tacubaya, 
Santiago de Chile, Cordoba (Argentina), Perth, Cape- 
town, Sydney, and Melbourne—have been at work in 
their respective spheres for the past twenty-two years 
charting the portion of the heavens under their ob 
servation, by means of photography. No fewer than 
22,054 negatives have been taken, and over 2,000 of 
them have now been engraved on copper. 

Alfred H. Harrison in an article recently published 
in the Nineteenth Century sets forth his beiief in 
the success of any expedition which wil! simply drift 
across the North Pole. Calculations based on the drift 
of casks convince Mr. Harrison that he can float right 
across the center of the Arctic Ocean within easy 
reach of the Pole, and that he will finally emerge 
somewhere near Spitzbergen. He argues that an 
expedition when drifting can house itself in Eskimo 
huts, and that it can maintain itself by means of 
provisions safely cached on the ice. It is his idea 
to start at Pulen Island in October of this year or in 
1910. Three years’ supplies are to be placed on the 
ice. 

A very curious application of the properties of cai- 
cium carbide has been made in Australia; namely, to 
the quick and easy determination of the quantity of 
water contained in wool, before shearing, an opera- 
tion which is impracticable with very wet fleeces. A 
little wool is clipped off, weighed, and mixed thor- 
oughly with an excess of calcium carbide, in a sull 
able apparatus. The acetylene produced by the re- 
action of the carbide with the water in the woo! is 
determined by measuring its volume at constant pres- 
sure or its pressure at constant volume, by means of 
a scale so graduated as to give directly the proportion 
of water in the wool. 


According to Nature, the Council of the Réntgen 
Society has decided to act upon the advice of the com- 
mittee, appointed in 1906, to consider the possibility 
of preparing a standard for the measurement of radio- 
activity. This committee recommends that “The y-ray 


ionization from 1 mg. of pure radium be regarded as a 
standard, and called a unit of radio-activit Three 
sub-standards of RaBr. are to be prepared. and cem 
parison will be made with a specimen of the purest 
RaBr: at the Victoria University, Manchester. The 
quantity of radium in other specimens will be capable 


of accurate measurement by comparison with the sub 
standards. It is anticipated, therefore, that by this 
means the exact description of medical, physical, or 
other work with radium will be facilitated, and that 
the possibility of fraud in the sale of expensive ra- 
dium preparations will be eliminated. The council 
proposes to lend the sub-standards to any competent 
person desiring to measure the amount of radium in 
his possession, or to arrange for authoritative tests 
to be made. 
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THE BURSTING OF A WATER TANK AND ITS Antimony Borchers electrolyzes a solution of anti- manufactured by Siemens & Halske in Berlin. Girod 
EFFECT mony in sodium sulphide, using anodes of lead has made a little ferro-tantalum by reducing tantalite 
Two water tan! each of one million gallons pac Siemens and Halske employ’ a solution of antimony in the electric furnace. 

ity, recently burst at Parkersburg, W. Va., within sulphide in an alkaline sulphide Gin, Izart and Carborundum, or Carbide of Silicon. The factory at 
twenty seconds to one minute of each other, accord Thomas electrolyze the sulphoantimonite of sodium Niagara Falls employs ten furnaces of 1,000 horse 
ing t fferent observers The tanks were about Betts extracts antimony from residues of copper, re power, with an electromotive force between 100 and 
; eleven feet apart, and it is probable that the bursting fining by solution in hydrofluoric acid 260 volts, and produces annually 1,500 tons of car- 
of the second was caused by the flying parts of the Bismuth In Becker's process a solution of bismuth borundum. A few tons are made annually in Savoy 
first Although the two tanks held but two million or its compounds in ferric sulphate or ferric chloride and there is a third factory in Bohemia. For 
gallon nearly half the sidewalks of the the purpose of supplying the European mar- 
tow! ere flooded over an area of one-half ket a large factory is being constructed in 
mile ide and three-quarters of a mile long Germany, where the Acheson patent hag 

the w r between curbings reaching a been annulled. 
leptl twelve to fourteen inches Titanium is produced in the form of ferro- 
The tanks were sixty-five feet in diameter titanium and also in small quantities ag 
nd for feet in height, and were erected carbide, silicide, and boride of titanium, 
twenty-four years ago. The bottoms were which are extremely hard substances em- 
nade of %-inch plates, laid on a bed of ployed as abrasives and in cutting precious 

mortar witl 2 course of stone masonry stones. 

ibout eet wide around the circumference Sodium. The total production of electro- 


lytic sodium is 1,200 tons in America and 


he walls of the tanks were composed of 
200 tons in Europe annually. Various pro- 


ten course plates, each 4 feet wide and vary 

ing in thickne rom % inch at the bottom cesses are employed in numerous factories. 
of the tank to 16 inch at the top. An ex Calcium. About 100 tons are annually 
amination made after the accident seems produced. 

to prove that the walls of both tanks parted Magnesium is made almost exclusively in 
in nearly straight lines, perpendicular. to one establishment near Bremen. The pro- 


duction does not exceed 300 tons per year. 
Zinc. Many attempts have been made to 
produce zinc both in the wet and dry way 
by electrical methods. The most interesting 
of the wet processes is that of Houpfner, 


their bottoms, and at points beginning a 
few feet from the base and extending more 
than half way to the top 


Of the effect of the bursting of the tanks 














ind the ush of water, some idea may be 
gathered from the accompanying illustra- which produces zinc 99.9 per cent pure and 
tions. A 45-foot iron ladder. which had been is in operation at Wilmington near Chester. 
fastened to the side of one tank, was Forty-tive-foot iron ladder wrapped around tree by the At present only two factories are using 
= wrapped around the trunk of a tree. One rush of water. the dry processes, the Canada Zinc Company 
of our pictures shows a wrecked house, of Vancouver and a factory in Europe. The 
which was actually occupied at the time of the acci is subjected to electrolysis electro-metallurgy of zinc appears destined to have a 

: dent The collapsed tanks themselves after the acci Vanadium. In 1893 Moissan obtained by the elec grand future. 

dent looked very much like deflated balloons tric furnace ferro-vanadium containing 4 or 5 per cent Aluminium. Numerous processes have been devised. 
eK eS carbon. Girod produces ferro-vanadium containing 25 The price of the metal has been greatly decreased and 
General Processes and Present Condition of or 50 per cent vanadium and 1 to 3 per cent carbon. the market is likely to become glutted if new uses are 


Electrometallurgy. Beckett treats vanadium trioxide with silicon and not found. In France 140,000 horse-power will soon 


The advantages presented by the employment of carbon in the electric furnace. Gin electrolyzes fer be employed in the manufacture of aluminium, the an- 
electrical methods of metallurgy have caused the pro rous fluoride dissolved in fused calcium fluoride, em- nual production being 20,000 tons. The Swiss factories 
duction in recent years of many special metals and ploying as an anode a mixture of carbon and vanad have a capacity of 1,000 tons per year, and this will 
alloys by electrical methods and have suggested the ium trioxide. The cathode is a bath of iron. Ferro- soon be increased to 6,000 tons. Aluminium is also 
application of electricity to the commoner metals vanadium is manufactured by Beckett at Niagara Fall produced in constantly increasing quantities in Eng- 
Some of the principal processes now or soon to be in and by four European companies land, Germany, Austria, Italy, ‘and the United States. 
use re the following Tantalum, Almost all the tantalum produced is The European annual production will soon amount to 

. 























Side of ene of the tanks which was found over 100 feet from its foundation. Remnants of the Lutheran church of Parkersburg after the accident. 





























These two houses were carried one block away from their foundations. Two of the occupants perished ; Lutheran church carried one block. Organ parts 
five escaped. were found five blocks away. 


THE BURSTING OF A WATER TANK AND ITS EFFECT. 
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to which America will be able to add 15,000 
tons 1909 the capital invested in this industry 
will certainly exceed $30,000,000. The price of the 
metal has fallen below 18 cents per pound. 
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_ Stee” — 
A NOVEL FRENCH AEROPLANE. 

The peculiar aeroplane illustrated on this page is 
that of M. Givaudan. ft has-recently been constructed 
at Vermorel. It is of the multicellular type, and con- 
sists of two concentric drums mounted near the ends 
of a body framework that passes through the center 
of each, and carries at its forward end a tractor 
screw These drums are united by small planes spaced 
uniformly apart, thus forming a cellular structure. 
The front cell thus formed is movable in every direc- 
tion, while the rear one is stationary. The carrying 
surfaces of this machine are so formed, that the ma- 
chine will have the same amount of supporting surface 
whatever its lateral inclination may be, so that when 
it tips to one side in making a turn, or from any other 
cause, the weight carried per square foot of surface 
remains the same; while, on the other hand, the center 
of gravity being situated below the center of pressure, 
the machine will return automatically to its normal 
position and be in equilibrium. The two cells are 
placed sufficiently far enough apart, so that the front 
one will not interfere seriously with the one at the 
rear There are no rudders, the movement of the 
front cell both sideways and up and down being used 
in place of these to direct the machine both laterally 
and in a vertical plane 

The radiating planes of the drums act as carrying 
and stabilizing surfaces. Only the projecting surface 
of these radiating planes is counted upon as useful 
earrying surface. Within both the front and rear 
drums there is a horizontal cross shaft supported upon 
the main frame The front cell rests on the main 
frame by a bearing, which makes it possible for this 
cell to oscillate about a vertical axis, while the hori- 
zontal shaft just mentioned can oscillate upon a hori- 
zontal axis 
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already been given their first trials. At the present 
time there are completed or under construction upon 
the society’s grounds, a monoplane, four biplanes, and 
one triplane, as well as a new helicopter. 

One of the novel machines now completed, and which 
has already undergone several tests, is the triplane of 
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the propellers will draw the air back below the middie 
plane, and thus tend to check or neutralize the inter- 
ference of the lower plane. The two propellers, which 
are driven in opposite directions by chains from the 
motor, are 8 feet in diameter, with an 11-feot pitch. 
They are made of wood and have quite narrow blades, 

















The Givaudan circular aeroplane—a new French machine of novel design. 


Morris Bokor. This machine is shown in one of our 
illustrations. Its three planes have a spread of 26 
feet and a width of 614 feet, making a total surface of 
507 square feet. A 14x 2% foot horizontal rudder has 
70 square feet additional supporting surface, while the 
tail, consisting of two pairs of surfaces at a sharp 
dihedral angle, is 14 feet long and has 72 square feet. 
The total weight of the machine, with water, oil, and 
gasoline, and with Mr. Bokor on board is 1,181 pounds, 

















Front view of the Kimball biplane. 


The notable features of this machine are the multiple propellers and rudders between the planes at the rear of the wing tips. 


Inclination of the front cell in a vertical direction 
varies the angle of incidence, and causes the machine 
to rise or descend; it thus takes the place of the hori- 
zontal rudder. Inclination of the cell in the horizontal 
direction fulfills the réle of the vertical rudder. This 
double movement of the cell is obtained by means of a 
rod connecting two levers of sufficient length to make 
the operation of the cell possible without too great 
fatigue. The levers have a band-brake arrangement to 
hold the cell in the position in which it is set. 

The machine rests on four wheels, the front pair of 
which can be turned in order to steer the machine. 
The wheels are fitted with suitable springs to absorb 
the shock when landing. The propeller is 2.4 meters 
(7.87 feet) in diameter, and is driven from the motor 
through reduction gears. The motor is a special eight- 
cylinder V engine of the air-cooled type. The bore 
and stroke are 90 and 120 millimeters (3.6 and 4.8 
inches) respectively. The motor develops 40 horse- 
power and weighs 80 kilogrammes (176 pounds) in- 
cluding the fly-wheel, two carbureters, and magneto. 
All the valves are mechanically operated from a single 
camshaft. This motor, notwithstanding ‘its light 
weight and the fact that it is air-cooled, has been run 
8é€veral hours consecutively. M. Givaudan is one of 
the first men to construct a motor of the V type and 
Place it upon the market. 

This new aeroplane is very interesting, but it is 
doubtful whether a freakish machine of this kind can 
be made to operate satisfactorily. If any successful 
trials are made, we shall be glad to apprise our readers 
of the fact. 
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SOME NEW AMERICAN AEROPLANES. 
Recent activity by members of the Aeronautic So- 
ciety has resulted in the- production of several new 
aeroplanes at Morris Park, one or two of which have 





so that the usual ratio of weight to supporting surface 
—2 pounds to the square foot—is closely adhered to. 


The upper and lower planes are 6 and 5 feet above 
and below the middle plane respectively. The inven- 
tor’s theory as to why less space between the lower 
and middle planes can be used than is required be- 
tween the middle and upper one is that the draft of 


covered partly with cloth. The propellers make one 
revolution to 3% of the motor. They gave 248 pounds 
thrust at 500 R. P. M. with the machine held station- 
ary. The motor used is a four-cylinder, 4x 4-inch, A 
and B four-cycle automobile motor. The inventor 
claims 38 horse-power for it at 1,800 R. P. M., but this 
figure is probably somewhat high. The motor alone 
weighs 310 pounds, but with all accessories inciuding 
a 15-pound magneto, a 30-pound Livingston radiator, 
30 pounds of water, and 34 pounds of fuel and fuel 
tank, the weight is 419 pounds. 

The main feature of the Bokor aeroplane is the use 
of a pendulum seat for the aviator, which is connected 
by cables to the ends of the lower plane ai the rear 
The outer rear parts of this plane are supported upon 
flexible trusses running along it, and which are in 
turn carried upon hinged rods extending back from 
the vertical uprights at the ends of the planes 

When the machine tips to one side or the other the 
aviator’s seat remains horizontal and exerts a pull 
upon the flexible rear edges of the lower plane, thus 
giving it the proper inclination to cause the machine 
to right itself again. Another feature of this aeroplane 
is the tail, consisting of two large tetrahedrai-like cells 
which should aid in giving the machine stability 
Since the photograph reproduced herewith was taken, 
the inventor has mounted his aeroplane upon skids 
In starting, the whole machine is placed upon a four 
wheeled chassis, to enable it to run along upon the 


ground. This chassis is left behind when the machine 


rises. In all probability, however, a larger engine will 
have to be installed before the triplane can be mado 
to soar. 

The other American aeroplane which we illustrate is 
that of Mr. Wilbur M, Kimball, the secretary of the 
Aeronautic Society. Mr. Kimball, it will be remem 
bered, last fall built a helicopter consisting of a large 
number of small propellers. In constructing his bi 

(Continued on page 431.) 




















Three-quarter rear view of the Bokor triplane. 
The double V-shaped tail and swinging aviator’s seat (which warps the lower plane) are this machines main features, 
WEW FRENCH AND AMERICAN AEROPLANES, 
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The Progress of the Metallic Filament Lamp. 
BY HERBERT WADE 

rh recent development of high-efficiency electric 
incandescent lamps and their manufacture on a large 
aeale has had an important bearing on electric light 
ing and or llumination problems generally, for the 
simple reason that these new lamps enable three 
times much light to be obtained with the same 
amount of current The practical result is that they 


both the open and inclosed 


seem destined to supersede 

are for interior lighting as well as for certain forms 
of street lighting, while the quality of the light, on 
account of its close resemblance to daylight, makes 
these lamps most useful and valuable where color 
considerations are important, as in matching shades 
The superiority and economy of these recent lamps 
an best be understood by comparison with the older 


types Of these the carbon filament incandescent 
lamp has been used generally for a quarter of a cen 
tury with but few improvements in its efficiency or 


economy, notwithstanding the fact that apparatus and 


methods for its manufacture have been so perfected 
that the cost has been enormously reduced; so that 
to-day, aside from first cost, the carbon filament lamp 
is undeniably an expensive form of illumination. The 
efficiency of such a lamp ranges from 3.5 to 3.1 watts 
per candle, the practice being to rate these lamps 
according to the number of watts required to produce 
iiumination equal to one candle-power. Now the watt 


or unit of power is the power produced by an electric 


second under a pressure 


volt, and the kilowatt, 


current of one ampere pe! 


or difference of potential of one 


watts, in the form of a kilowatt-hour is the 
sis for the sale of current For example, on 
direct current circuit a 16-candle-power lamp 





requires approximately 0.5 ampere, so that the power 
consumed by the lamp is watts or 3.4 watts per 
candle 

Now the light emitted by an incandescent body de- 
pends upon its temperature, and this of course in the 
case of a lamp filament depends upon the current, 
so that to make it glow more brightly the voltage 
must be increased But carbon, unlike the metals, 
has a negative temperature coefficient and its resist- 
ance decreases as its temperature rises, and a greater 
current flows through the lamp with a correspond- 
ingly increased expense for power consumed Fur- 
thermore, above a certain temperature the carbon 


fiiament begins rapidly to disintegrate and to become 


volatilized. The reasons underlying the lack of effi- 
clency of the ordinary carbon filament have long been 
realized, but it has been only in the last five years 


that satisfactory progress has been made toward secur- 
of sufficient 
the metallized filament 


and strength to 
where 


ing materials resistance 


supplant it. First came 


the carbon loop, after it had been formed, was sub- 
jected to the heat of the electric furnace and was 
made much more refractory and durable, its resist- 


ance being increased so that it could withstand a much 


higher temperature. In this way there was evolved 
a iamp which was rated at 2.5 watts per candle, and 
a regular type of lamp was put on the market, which, 
consuming 50 watts, work at from 90 to 130 


volts, and furnish 19 to 20 candle-power of illumina- 


could 


tion. In this lamp there was a saving of 20 per cent 
lamp of 
tantalum 


an ordinary carbon filament 
Then the 
of 2 watts per candle, where 


in current over 


the same candle-power came 


lamp with an efficiency 
a long wire of tantalum was supported within an ex- 


hausted globe, and when incandescent diffused a bril- 
liant and white light 

But this was by no means the end, for the tungsten 
lamp was produced with an efficiency of 1% watts 
per candle by using a filament of this highly refrac 


tory metal whese melting point is about 3,050 deg. C. 


Here is a !amp that gives three times the illumina- 


tion for the same amount of current consumed as the 
ordinary carbon filament lamp, and while better re- 
suits are promised for various experimental lamps, 
this today represents the maximum efficiency for 
commercial incandescent lamps Now these high effi 
ciency metallic filament lamps, being made of mate- 
rials tifficult to obtain and work, naturally 
ommand higher prices than the ordinary carbon fila- 
ment lamps where cellulose from cotton is trans 
formed into carbon But their efficiency is so great 
that they pay for themselves in a comparatively short 
time, and accordingly have been installed in the new 


large office buildings in New York city. . Furthermore, 
since they are made in large sizes they are able to 
supplant arc lamp with a gain in 
well as in producing a light of much more pleasing 
quality without flickering or noise, and without the 
dirt inconvenience incidental to trimming. As 
a result, in stores, large auditoriums and public places, 
residences, hotels, and theaters, they 


the economy as 


and 


s well as in 


in be used advantageously 
So much in successful illumination depends upon 


the proper placing as well as selection of the lamps 
in aceordance with the principles of the modern sci- 
planning 


lamps par- 


engineering, that in 


these high-efficiency 


ence of illuminating 


new installations of 





Scientific American 


ticular attention is being paid to their proper arrange- 
the and 
already 


shades. 
that 
the 
interest a few 


ment and use of suitable reflectors 


The 
substantial 


seem to indicate 


raising 


results achieved 


progress has beén made in 


standard of illumination, and make of 


of the fundamental considerations. In illuminating 
engineering the basis is the candle-power or light 
emitted by a standard candle prepared according to 
specifications and burning in a specified way. In 


speaking ordinarily of candle-power in the case of an 
lamp is meant the mean horizontal can- 
intensity of light emitted at right angles 
This, of course, 
some 


incandescent 
dle-power or 
to its axis when the lamp is vertical. 
is different from the measured in 
other direction, as under the tip or around the socket, 
little emitted. Now 


lamp a diagram 


intensity 


light is 
showing the spherical dis- 


where naturally or no 


for each 
tribution of candle-power is computed and then vari- 
ous forms of reflectors and shades are added and their 
effects ascertained, as it is desirable to intercept and 
reflect all, of the ligh* out by the 
lamp above the horizontal plane and down 
where it 


most, if not sent 


bring it 


to tables or elsewhere below, will be of ser- 


vice. In this way, by using a reflector of proper 
Shape instead of having light pass up and be re- 
flected from ceiling and walls, it can be evenly dis- 


tributed below the lamp so that there will be an in- 
intensity the mean horizontal 
candle-power by which the lamp is rated. 

is the chief end 


crease in even over 
of suc- 


if the engineer knows the inten- 


Uniformity of illumination 
cessful lighting, and 
sity and distribution of a given unit of lamp and re- 
flector he can calculate the number required and their 
distribution to afford any desired degree of illumina- 
the apartment The for measuring 
the intensity of illumination on a surface is the foot 
illumination supplied by 
foot. As the 
light the square of 
the distance, a 16-candle-power lamp at a distance of 
| feet give one foot 
or one-sixteenth illumination that it would afford 
foot, where the intensity would be 


tion to standard 


candle and is the amount of 


a standard candle at a distance of one 


intensity of varies inversely as 


surface would candle 


the 


from a 


distance of 1 

The number of foot-candles required 
the for which the is to 

For a hall or a reception room 
only a fair amount of illumination %, foot- 
suffice, but for reading at least one foot- 
better two, are required; for store 


ata 
16 foot-candles. 
room 


depends upon purpose 


be used. passage 
needing 
candle will 
and while 


where articles must be examined in a strong 


candle, 
lighting, 


light and as much illumination as possible is desir- 
able, four or more foot-candles can be used. The de- 


gree of intensity must be considered with reference to 
some working plane at a distance above the floor de 
pending of course upon the purpose of the room. Thus, 
for a store the level of the counters could be taken 
for this purpose, while for an office the height of the 
desks would serve In all illumination the lamps 
must always be kept out of the line of direct vision, 
as not only is the glare unpleasant, but the observer's 
attention is directed to the themselves, and 
this while always unpleasant is a fatal defect in show- 
illumination, where the object is to concen- 
trate the attention of a future purchaser on the goods 


lamps 


window 


exhibited, and show them as effectively as possible. 
The most satisfactory arrangement of lights for 
almost any size of room is to group them symmet- 


rically at or near the ceiling, and by knowing the 
foot-candles per square foot of area a given lamp will 
give, select and so place the units that the distribu- 
This can be tested by taking a 
the working 
computing the intensity of illumina- 
tion in each of these stations For 
each style and size of lamp together with its systems 
of reflectors and shades the manufacturers prepare 
tables showing the value of its illumination in foot- 
different heights above the 
working plane, not only directly beneath the lamp, 
but at various distances from a point directly beneath. 
In this way can be found the number of foot-candles 
that each lamp produces at a single station, and then 
taking the sum of these effects, the total] i!lumination 
at that point is obtained. As these stations should 
be well distributed about a room, a good idea of the 
distribution of the illumination is afforded, and it 
can be ascertained whether the uniformity and inten- 
Reflection from wall and 
its part in illumination considera- 
this differs greatly with their color and 
so that the general effect is to increase the 
the lower part of the room and 
more evenly to diffuse it. So much depends upon the 
treatment of illumination problems, that 
the manufacturers of the new high-efficiency electric 
lam ps the lighting companies are anxious that 
they should be used as effectively as possible in order 
that their many advantages over the are and older 
incandescent thoroughly demon- 
strated as their economy. If proper attention is 
to the placing of the lamps and the installa- 
of the best better illumination can 


tion will be uniform. 


series of stations at various points in 


plane, and then 


foot-candles at 


candles when placed at 


sity meet the requirements. 
ceiling also plays 
ions, but 
material 
available light in 
successful 


and 


lamps may be as 


given 


tion units, much 
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be secured under 


economy. 


ali conditions with a considerable 


The Tachypod, 
a new instrument of locomotion in- 
a tutor in the University of Upsala, 

It is a sort of roller skate, with two large 
resembling those of a bicycle. The wheels 
are attached to the lower ends of two arms which are 
movable about the joint which connects their upper 
ends, so that the arms can open and shut like the 
blades of a pair of shears. Above the joint is a plate 
or shoe on which the foot of the operator rests and 
which is fastened to the ankle by a brace. When the 
weight of the body is allowed to press on the shoe 
the wheels and the arms separate and unwind a wire 
cable which is wound on a reel carried by the axle 
of the rear wheel and fastened by one end to the axle 
of the front wheel. When the pressure is removed, 
by shifting the weight of the body to the other foot, 
the are brought together and the cable is 
wound up by a spring. The reel is so mounted on the 
that it the cable is wound up, 
engages turns the axle when 
the that is, when the wheels are 
forced asunder by the weight of the body. Hence the 
rear wheel acts as a driving wheel, the source of en- 
ergy being the weight of the body; and as the weight 
is shifted alternately to the right and the left foot, in 
the ordinary motion of walking, or the other 
driver is continually in operation and the wearer igs 
impelled forward with considerable and nearly uni- 
form velocity. The inventor has attained a speed 
about equal to that of a good bicyclist. 

ooo os oe od 
Effect of Sunlight on Wireless Signals, 

In 1902 Marconi found the radius of action of a wire 
less sending station to be three times greater at night 
than in daylight and attributed this difference to the 
action of sunlight in dissipating the negative charge 
of the sending antenna. A different explanation was 
given by J. E. Taylor. The 
Thomson proved that electric waves are strongly ab 
sorbed in traversing space containing free electrons. 
The sun continually emits electrons which ionize the 
air exposed to sunlight. Hence the difference in the 
effective radius, by day and night, would appear to be 
due to the greater absorption of the waves by day, re- 
sulting from the increased ionization of the air be 
tween the two stations, Recent experiments by Mosler 
prove that the emission is not affected by sunlight and 
that absorption, increasing with the distance, must 
take place between the two stations. Zenneck has 
shown, however, that ionization, and consequently ab- 
sorption, are very small in the lowest stratum of the 
atmosphere. Hence it appears plausible to assume 
that electric waves passing between distant stations 
traverse atmospheric strata of considerable height. 
This assumption is supported by the recently pub- 
lished theoretical conclusions of Zenneck, according 
to which electric waves are chiefly radiated, not par- 
allel to the earth’s surface, but obliquely upward. 
Hence the greater part of the path of the waves pass- 
ing between two very distant stations must traverse 
high atmospheric strata which are strongly ionized by 
solar radiation. 


The tachypod is 
vented by Petrini, 
Sweden 


wheels 


wheels 


runs loose when 


with a 


axle 


but pawl and 


cable is unwound; 


one 


experiments of J. J. 
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The Current Supplement, 

The opening article of the current SuprpLemMENT, NO. 
1744, discusses the Davidson “Gyropter” flying ma- 
chine, which is a form of helicopter. Prof. Carl C. 
Thomas writes on Some Recent Advances in Mechan- 
ical Engineering, and points out the progress which 
has been made in prime movers, such as gas engines 
and steam engines, with particular reference to blast 
furnace gas. W. R. Beattie’s excellent monograph on 
the Repair of Farm Equipment is concluded. H. Quen- 
tin writes on the “Omnicolor” Plate for Color Photog- 
raphy. The Production of Sulphate of Ammonia from 
Peat is described in detail by the English correspon 
dent of the Screntiric AMERICAN. A person attacked 
by diseases of microbial origin becomes immune to 
that disease for a longer or shorter period, and often 
for life. Why? The answer will be found in an 
article entitled “The Mechanism of Immunity.” J. @ 
Gore, the well-known astronomer, contributes an arti 
cle on Some Astronomical Curiosities. The Electro 
lytic Preparation of Lead Compounds is discussed by 
Carl Duvivier. The usual engineering notes, science 
notes, and trade notes will also be found in the Sur 
PLEMENT. 





Petraliter is an explosive invented by Sdéjberg im 
Stockholm. The composition is as follows: 60 parts 
nitrocetyl (from spermaceti), 60 parts nitroceryl 
(from Chinese wax), 60 parts nitroglycerine (these 
three substances in variable proportions to each other 
according to the effect the explosive is desired to pro 
duce), 16 parts potassium (sodium or ammonium) 
nitrate, 1 part palmatinate of cetyl (purified sperma 
ceti), 1 part carbonate of lime, 6 parts nitrocellulose, 
16 parts prepared wood charcoal. 
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Correspourence. 
— - — — 
SIGNALING TO MARS. 
To the Editor of the Scientiric AMERICAN: 
Among the suggestions that are being made as to 
the proper method that should be used in the attempt 


to signal the Martians, there seems to be a wide dif- 
ference of opinion upon a point which really admits of 
no debate. For instance, in your last number (May 
15th) you tell of a “practical heliograph man,” who 
comes forward with the astounding statement (which 
was said to be “overlooked”’) that a mirror two inches 
square will reflect just as much light as one ten feet 
square. Comment upon the importance of this dis- 
covery would be superfluous. We may rest assured 
that Prof. Pickering is not mistaken in what he says 
are the optical requirements of the experiment. The 
“practical heliograph man” seems to have confused the 
function of the mirror with that of the eye. A mirror 
simply reflects waves of light, the large mirror re- 
ceives and reflects more light than the small one, a 
fact which admits of ne debate; therefore, a mirror ten 
feet square is the same as three thousand and six hun- 
dred each two inches square. 

However, all of the schemes suggested which involve 
the use of surfaces which reflect or absorb sunlight 
seem rather lame in view of the fact that the only time 
when they can be effectively used is when Mars is five 
times farther away than when nearest. Also, if a per- 
fect reflector is used, it could only make a spot about 
three times as bright as the atmosphere, and perhaps 
not much brighter than the brightest clouds appear to 
an extra-terrestrial observer. Or, on the other hand, 
if a surface were used which would absorb all of the 
light which filters through the atmosphere, it would 
be seen through a medium (the atmosphere) which 
reflects about one-third of the total light that it re- 
ceives, so the contrast would not be very great. 

If a huge battery of powerful electric searchlights 
were directed toward Mars next September, and 
“winked” or turned on at critical moments, moments 
which rational minds could not fail to see the signifi- 
cance of, we might reasonably expect a response if we 
are ever to receive any at all. What is meant by criti- 
cal moments are moments at which something of 
astronomical importance is happening, such as the 
conjunctions of the satellites of Mars with the sun, or 
their conjunctions with each other, or their moment 
of quadrature, or opposition, or similar moments in 
the motion of our satellite. If such signals were per- 
ceived, they would be responded to at similar moments, 
which would establish instantly the existence and in- 
telligence of the inhabitants. 

The “canals” of Mars may be “artificial,” and yet 
not more so than the achievements of those creatures 
which we are accustomed to regard as belonging to a 
comparatively low order in the scale of being. It is 
quite within the range of the apparent fortuitous 
course of nature, that the type of life which has 
reached the zenith of development and become, morally 
and physically, the dominating factor upon our little 
neighbor, is closely allied, intellectually at least, to the 
creatures that manufacture in our fields and forests 
structures that are marvels of geometrical ingenuity. 
May not this type of consciousness, which we are 
pleased to classify as Instinct, be responsible for what 
is observed upon Mars? WILFRID GRIFFIN. 

Pittsfield, Mass. 





THE SPEED OF THE “MAURETANIA.” 
To the Editor of the Screntiric AMERICAN: 

In your Engineering Notes of April 3rd you. say: 
“It begins to look as though the predictions of her 
captain that-the ‘Mauretania’ will shortly cross .the 
Atlantic at an average speed of 26 knots will be ful- 
filled.” 


How persistently these old traditions cling! Is it 


in order to speculate upon the day when the man in 
charge will be the man whose ingenuity has brought 
these floating engineering triumphs to their present 
state of perfection? At present the master is one 
whose advice is hardly sought, from the designing, 
from the laying of the keel, to the painting of the 
loadline. Seamanship is no longer the predominating 
qualification, but instead, a keen mechanical percep- 
tion of the possibilities of steel and iron. The eyes of 
the world are centered, not upon the course the vessel 
takes, but upon the superb mass of machinery that 
drives her upon this course; and yet the captain is 
the proud possessor of the gold watch and testimonial 
presented for a record passage. 

In these modern marine conveyances the engineering 
element is everywhere in evidence, from the propelling 
Power to the compass that guides them on their way, 
and to the pantry heaters that warm the coffee. 

Decades ago the tiller was reversed, but still the 
Master orders “starboard” when he wants port, and 
“port” when he wants starboard. 

Again the old tradition remains. 

Victoria, B. C., Canada. Joun W. E. Laker. 

[The contract for the “Mauretania” called for a sea 
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speed of 244% knots and a trial speed of 25% knots. 
For nine consecutive trips the ship has averaged over 
25 knots. Her captain would be the last to take 
the entire credit to himself for this high speed. A 
record passage is the result of many favorable circum- 
stances. First, there must be a properly-designed ship 
with ample power in her engine room. Given this, 
and the question of her time of passage is one of en- 
gine room and navigating bridge efficiency, and of 
favorable wind and weather.—Eb.] 





Eiffels Experiments on Air Resistance, 

Many experiments on the resistance opposed by the 
atmosphere to moving bodies have been made since 
Newton enunciated the formula R—KSV°* for sur- 
faces normal to the direction of motion. In this for- 
mula R denotes the resistance, 8 the area, and V the 
velocity. K is a coefficient which should be constant 
if the formula were rigorously correct but which has 
been found to vary greatly with the form and dimen- 
sions of the body. It varies also with the velocity, 
except for velocities less than 20 meters (65 feet) per 
second, for which it is sensibly constant. The resist- 
ance at velocities between 20 and 40 meters per second 
(45 and 90 miles per hour) is especially interesting 
because these are the velocities of swift vehicles, both 
terrestrial and aerial, and of destructive winds. The 
discrepancies between the measurements hitherto made 
are due to the complexity of the problem and the neg- 
lect of various elements, notably the separate effects 
of air filaments which differ at different points of the 
surface. Another source of error is the cyclonic mo- 
tion of the air developed when great velocities are 
produced by means of a revolving aerodrome. These 
considerations explain why the values of K deduced 
from experiments vary from 0.07 to 0.12 (on the metric 
system), the highest values corresponding to the great- 
est areas and velocities. 

Eiffel has endeavored to eliminate these errors in 
his experiments on the free fall of a long, heavy body 
which was constrained to remain vertical and to op- 
pose to the air a level surface of simple form. The 
height of fall was about 312 feet and the body was 
guided by a vertical wire cable threaded lengthwise 
through the body. The pressure surface was attached 
to the falling body by springs, the compression of 
which was recorded on a blackened cylinder. The re- 
sults were reduced to a barometric height of 30 inches 
and_a temperature of 59 deg. F. For velocities be- 
tween 18 and 40 meters per second the resistance of 
the air was found very approximately proportional to 
the square of the velocity, the exponent of V, how- 
ever, appearing to increase slightly with the velocity, 
passing through the value 2 at the velocity of 33 
meters (109 feet) per second. The coefficient K, after 
reduction to mean atmospheric pressure and tempera- 
ture, was always between 0.07 and 0.08. 


><. 


The Scientific American and a Certain Religious 
Picture. 

A religious canvas has been exhibited throughout 
the country which is of so miraculous a character 
that, according to its owners, it completely baffled “a 
commission of scientists and chemists appointed by 
the Screntiric AMERICAN of New York, and the govern- 
ment chemists of Washington, D.C.,” to quote the 
Los Angeles Express. The Editor of the Screntiric 
AMERICAN never saw the picture in question, nor did 
the Screntiric AMERICAN ever appoint a commission to 
examine it. 

The picture is religious in subject. In it Christ 
plays a prominent part. According to the printed 
matter circulated by the exhibitors, “The figure of 
Christ appears as if walking in the pale moonlight. 

Above and behind the figure is a dark cross.” 
There is nothing mysterious about the picture. It has 
undoubtedly been painted with luminous paints. 

We have received so many letters of inquiry from 
subscribers who state that the Scmentiric American is 
made to appear as having indorsed this picture, that 
we take this opportunity of denying any of the state- 
ments attributed to us. 
ee 

Prof. David Todd’s Plan of Receiving Martian 

Messages. 

Prof. David Todd of Amherst College has given out 
reports of his proposed attempt to rise above the earth 
atmosphere for a distance of ten miles or more, and 
equipped with sensitive receivers to catch Hertzian 
wave signals which may possibly be sent forth. from 
Mars. Naturally, Prof. Todd is compelled to pro- 
vide some means of sustaining himself and his com- 
panion, Mr. Leo Stevens, in the extremely tenuous at- 
mosphere of the upper regions. According to his plan, 
two cylindrical tanks will be carried up, each about 
four feet high and from two to three feet in diam- 
eter, and capable of holding a single person. The 
cylinders will be entered by a manhole at the top, 
fitted from the inside with a screw cover. The bot- 
tom of each cylinder will be of clear thick glass 
Three or four windows will be provided around the 
sides. Within the tank will be a small rotary air 
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pump for supplying oxygen from the outside, to take 
the place of that which has been depleted. 

The plan seems to us fravght with much danger 
and uncertainty. Assuming that signals are actually 
received, how is it possible for anyone to be certain 
that they are really sent by our planetary neighbor? 
All told, there are about 2,000 wireless stations scat- 
tered over the earth, each radiating electrical energy 
into space. Is it not conceivable that Prof. Todd's 
instruments may respond to the impulses sent out 
by one or more of these stations? Even granting that 
these impulses will be the dots and dashes of the 
Morse code, and therefore clearly of terrestrial ori- 
gin, is there any certainty that other apparent sig: 
nals which cannot be so easily traced to their source 
have really emanated from Mars? The atmosphere 
carries a charge of static electricity which probably 
fluctuates in quantity and may excite a receiver. 
Furthermore, why should it be necessary to carry up 
an equipment of tanks? Would not a simple helmet 
fed from an oxygen tank answer? Dr. Berson of the 
Berliner Verein fuer Luftschiffahrt reached an alti- 
tude of 34,000 feet with a simple apparatus of this 
kind. 

Lastly there remains the objection that only with 
great difficulty have self-recording instruments been 
made light enough to be carried up by bailons-sondes 
inflated with hydrogen gas. Is it likely that a balloon 
of the magnitude planned by Prof. Todd wil! be able 
to carry aloft two men, the necessary amount of bal- 
last, and two cylindrical tanks, pumps, instrumenis, 
and other scientific equipment to the height contem- 
plated? 

—_—_————@o2- a __—_— 
To Prevent Bubbles in tron Castings. 

Bubbles in iron castings are caused by evolution of 
carbon monoxide and other gases in the process of 
cooling and solidification. The formation of bubbles, 
which greatly diminish the strength of the casting, 
can be prevented by the addition of certain metais 
and alloys, which absorb oxygen and facilitate the 
elimination of other gases by raising the temperature 
ot the molten iron, making it more fluid and producing 
more or less agitation in the mass. Ferro-manganese 
and ferro-silicon, which were first employed for this 
purpose, make the grain of the casting much finer and 
increase its strength by 15 per cent. 

But pure and easily oxidizable metals, such as alumi- 
nium, magnesium, or sodium, are far more effective 
and they do not, like the alloys above mentioned, affect 
the general quality of the casting. Aluminium is es- 
pecially suitable for very hard iron containing Httle 
silicon. An addition of 1/50 to 1/20 per cent of alumi- 
nium suffices to prevent the formation of bubbles. 
Magnesium has been used for several years in casting 
copper and copper-nickel alloys. It is new being em- 
ployed in iron and steel foundries, in the form of an 
alloy with iron or with aluminium and in the propor- 
tion of 1/20 per cent of the weight of the casting. 
Sodium has not yet been employed in practice. Cai 
cium not only absorbs oxygen but eliminates disseived 
hydrogen. It combines with the carbon cf the iron to 
form calcium carbide, which is decomposed by the 
hydrogen. Thus the calcium is again set free and the 
hydrogen is converted into acetylene, which rises and 
burns at the surface. Experiments have recently heen 
made with ferro-vanadium containing a large propor- 
tion of carbon and consequently unsuitable for the 
manufacture of special steels. 

eo oe 
A Crisis in Swiss Watchmaking. 

An investigation made recently by the Swiss goy- 
ernment shows that the watchmaking industry of 
Switzerland is passing through a severe crisis, which 
affects no less than 70,000 persons. The workmen who 
have been able to retain their employment have been 
compelled to consent to great reductions in wages. 
Skilled workers, who were receiving from $10 to $15 
a week, are now paid only $6. The chief cause of 
the depression is to be sought in foreign competition, 
as France, Germany, and the United States have suc- 
cessfully undertaken the manufacture of cheap 
watches, in silver, nickel, and steel cases. The Swiss 
manufacturers of chronometers and fine watches do not 
appear to feel the depression as severely as the makers 
of cheap watches. 





—— —>~<- 6-> 
Roman letters of various sizes are commonly em--+ 
ployed by oculists in testing acuteness of visior Re 
cent experiments by Guillery show great differences 
in the ease with which the different letters are recog- 
nized by the same person. T is especially difficult 


of recognition, and is apt to be mistaken for Y. By 
a similar optical illusion the angle of L is rounded 
off, making the letter resemble a reversed J. V is 
the easiest of all letters to recognize and O presents 
little difficulty. K is more easily recognized than H, 
which resembles it closely, and both N and Z are 
easily recognized. A is easily guessed at from its 
general form, but is difficult of positive reccegnition, 
including distinct perception of the horizontal line. 
E and F are among the most difficult of all the letters. 








AURORAS: SOME RECENT THEORIES. 
long that the 


ia bee known compass needle 


usually points and is inclined at an 


northward 
(its and 
This 


to 


lip), is disturbed oscil 
the sky 
1714 


magnet 


the 


urora i8 seen in com 


ffect led the celebrated Halley in hazard 


ire that the aurora 1s a phenom 


ars | seen 
5 I ind, | 


1) pal object of 


few ye ive equipment of 


inland, and northern America 


bserving the earth’s 


Scientific American 


ng the zenith they cause a westward deviation. Hence, 


Paulsen infers that these streamers are only rays in 
which negative electricity moves downward Auroras 


of the first class are more akin to phosphorescence, in- 


volving little movement, but the two types often quick 


ly succeed each other 

That there is some connection between auroras and 
the sun is indicated by the fact that the radiate auro- 
ras closely follow the eleven-year sun-spot period. The 
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of the atmosphere, to which the names neon, krypton, 
and xenon were given. The spectrum of neon is char- 
acterized by many red, orange, and yellow lines, while 
that of xenon shows many green and blue lines. The 
light evolved from tubes containing these gases under 
low pressure when an electric current of high tension 
through them is 


sends out a blended 


is passed of a corresponding hue. 


Thus, neon rose or flame-colored 


light; xenon a sky-blue, while the light of krypton is 


naturally white, although seen by some people as 
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pale lilac, and by others of a pale green color 
When the wave lengths of the more important 

lines of krypton were measured, one was found, 

had a 


which wave 


line of the aurora 


brilliant green line, 


length of 5,570.5. 
to which reference has already been made has a 


a very 
The green 


wave length of 5.570 units. The identity of the 
two is such that Sir William Ramsay has been 
led to the conclusion that the aurora may be 
produced by electrical discharges in the upper 
atmosphere through a gas in which krypton is 
present in considerable amount. He has calcu- 


lated the maximum height of an aurora on the 
supposition that the krypton line is no longer 
when the falls below 
millimeter, the pressure observed when in a mix- 
ture of krypton and helium the green light of 


visible pressure 0.000035 


krypton becomes faint and almost invisible. 
From this he concludes that the height of an 
aurora is about 35 kilometers, or 84 miles. 


Prof. Birkeland places the altitude at 100 to 200 
Hence there is 
a fair Birke- 
land’s estimates, although arrived at by entirely 


kilometers, or 62.5 to 125 miles 
agreement between Ramsay’s and 
different means 
Whatever aurora it 
is the 
Per- 


of the 
the phenomenon 


the 
cannot denied that 
most beautiful of the earth’s frigid zones 
haps the most eloquent description of an aurora 
is that which has been penned by Alexander von 
Humboldt, which reads as follows: 
“Low down in the distant horizon, 
part of the heavens which is intersected by the 
the point to which the 
which was 


may be cause 


be 


about the 


magnetic meridian (i, e., 
compass-needle is directed), the sky, 
previously clear, is at once overcast. A dense 
wall or bank of cloud seems to rise higher and 
higher, of 8 or 10 


The color of the dark segment passes into 


and it attains an elevation 


deg. 











Antarctic auroral streamers. 


coronal streamers of an aurora seem to have small 
velocity in years of minimum spot frequency, and very 
high velocity in years of maximum activity Besides 


in 
periodicity 


the eleven-year period, several others can be traced 


auroral phenomena. There is an annual 


which Arrhenius explains by his solar dust theory 
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brown or violet, and stars are visible through the 
smoky stratum, as when a dense smoke darkens 
A broad, brightly luminous arch, first 
white, then yellow, encircles the dark segment 

The remains sometimes for hours 
gether, kindling in ever-varying undula- 


the sky. 


luminous arch to- 
flashing and 
tions before rays and streamers emanate from it and 
shoot up to the zenith. The more intense the discharge 
of the northern light, the more bright is the play of 
colors, through all the varying gradations from violet 
and bluish-white to green and crimson. The magnetic 
columns of flame rise either singly from the luminous 
arch, blended with black rays similar to thick smoke, 
or simultaneously in many opposite points of the hori- 
uniting together to form a 
flickering sea of flame, whose bril- 


zon, 











liant beauty admits of no adequate 


description, as the luminous waves 


are every moment assuming new 
and varying forms. Round the 


point in the vault of heaven which 
corresponds to the direction of the 
inclination of the needle, the beams 
unite together to form the corona 
—the crown of the northern light— 
which encircles the summit of the 
milder 
emana- 


heavenly with a 
radiance and 

tions of light. 

that a 
circle is formed; 
tion, the phenomenon has invaria- 
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equator Upper aerial currents, according to Prof 
james Thomson, would carry these and other molecules 
toward the poles They would move spirally north 
ward and southward with an easterly trend As they 
approach the poles their number per unit area will 
obviously increase for the terrestrial parallels of lati 
tude decrease n circumference the nearer they are 
o the poles. It is to be expected that before the actual 
poles are reached, the potential of the upper air should 
ocrease to such an extent s to 
produce a luminous discharge, in 
he form of a ring or halo, with 
the magnet poles as their centers 
It i onceivably this ring which 
we se ! an arch in the sky 
Prof Paulsen divides auroras 
nto two classes Those of the first 
lass re widely extended quite 
teady, and show no streamers In 
general, the rise slowly toward 
he zenith and do not affect the 
magnetic needle An aurora of 
this type usually appears in the 
form of an arch, or a number of 
irc he I ended region of the 
Arctic and Antarctic s often 
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ucent - s these 
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high In northern Finland Paulser 
observed the characteristic line of 
auroras in the spectrum of the 
light emitted by the air between a 
epectroscope and a black cloth a : 
ew yards distant emmaretio 
Aur f tl ond class are 
distinguished by haracteristic 
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ins flapping in the wind. The rays are nearly 
paraliel with the dipping needle and when seen in 
perspectiy ippear to diverge the center of a 
radially-striped corona Auroras this class are not 
steady, but are traversed by series of luminous waves 
As they rise from the northern horizon, they deflect 
the needle of the compass to the east, but after pass 


auroral arc and curtain above, July 5th, 1902, Oh. 30 m. A. M. 


FORMS OF THE AURORA AUSTRALIS. 


When spectroscope is turned on an aurora, a 
green light i noted Many other lines have 
been photographed, but this line is extraordinarily 
intense, and, indeed, can often be seen when there 


is no visible aurora, by simply directing a pocket 
spectroscope toward the north. When first observed, 
the line was not known to be characteristic of the 
spectrum of any element. In 1898 Sir William Ram- 


say announced the discovery of three new ingredients 


most ashy gray, luminous, immov- 
able patches, which in their turn 
disappear, leaving nothing but @ 
trace of the dark, smoke-like seg 
ment on the horizon. There often 
remains nothing of the whole spectacle but a white, 
delicate cloud, with feathery edges, or divided at equal 
distances into small roundish groups, like cirre 
cumuli.” 
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Holes for tree planting have been excavated by the 
Long Island Railway by blasting with dynamite. Two 
men can excavate 250 holes per 10-hour day at a cost 
of about 7% cents per hole. 
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MAKING THE EYE OF SCIENCE. 
BY C, H. CLAUDY. 

Ask a man in the street 
probably answer: “A piece of glass.” A lens is, in- 


deed, usually a piece of glass, unless it is made of 


several pieces. So is a 
house several pieces of 
wood, a locomotive many 
pieces of steel, and a 
watch a collection of 
wheels and springs. But 
the house, the locomotive, 
or even the watch does 
not require more exquisite 
eare than the making of a 
mechanical 
error in architectural 
work may be measured in 
fractions of a foot, in 
locomotives in fractions of 
fractions of an inch, in 
watches in fractions of a 
millimeter. In lenses it 
is measurable in microns, 
and a micron is the thou- 


lens The 


sandth part of the thou- 
sandth part of a meter. 
The lens for microscopes, 
the lens for teiescopes, 
the lens for cameras, for 
spectroscopes, for ‘scopes 
with all sorts of prefixes, 
each carries its own spe- 
cial standard, highest of 
all in microscopes, in 
cameras, and in telescopes. 
Telescopic lenses, with 
their large size and huge 
cost, are more or less fa- 
miliar to the reading pub- 
lic, but 
little is known of the mak- 
ing of the eye of the magic 
tube which shows what 


comparatively 


the human eye cannot see, 
and the eye to that other 
equally magic tool of sci- 
ence, as well as plaything 
of us all, which limns, in 
a fraction of a second, a 
picture more perfect than 
the most expert artist 
could draw in a lifetime 
The first step in mak- 
ing any kind of lens is 
the procuring of the glass 
Optical glasses of the 
newer kinds cannot be 
made anywhere and every- 
where. Practically all of 
it is made in Jena, Ger- 
many. To the crown and 
flint glass of the earlier 
opticians, science has add- 
ed a large number of new 
and different kinds which 
have in themselves, with- 


out curvature, many different properties, different re- 
fractive indices, and, extremely important, different 
A lens not only refracts or bends 
light rays in a certain degree, depending on both The proper glass obtained and the curvatures de- 


dispersive abilities 


curvature of surface and composition of material, but 


what a lens is, he will 
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it disperses color, separates the spectrum, or refracts 
different colors of light differently, in a manner de- 
pendent largely on its chemical constitution. 

In making a microscope objective, or a telescopic 
lens, or the lenses for cameras, it is the great aim of 





Elements of a one-twelfth inch microscopic Glasses which are used for testing an anastigmat 
objective (enlarged). lens. 




















In the picture on the left the flame dances as the lens is revolved and is stationary in the picture to the right. Observe the untrimmed 
edges in one and the trimmed edges in the other picture 


How the elements of an anastigmat are centered. 























Using the test glass on an element of an 
anastigmat lens. 


Photographs of a test chart made by a good and a 
poor photographie lens. 


the optician to eliminate color fringes about the im- 
ages formed, because they interfere seriously with the 
accuracy of observations or the perfection of pictures. 


termined, the next step is grinding. But it should be 


. 
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understood that neither the fine photographic lens, 
usually termed an “anastigmat,” because free (over a 
certain area of image) from the aberration of astie 
matism and its kindred ills, or the wonderfully tiny 
microscopic objectives, are made of one piece cf glass 


The mathematician who 
calculates the lens puts 
curve against curve, giass 
against glass, refraction 
against refraction, disper- 
sion against dispersion 
until one corrected ele 
ment baiances the under- 
corrections of another. 
It would be simple enough 
if the making of a lken 
were merely the simpie 
grinding of one piece of 
glass on both sides. It is 
the grinding of many 
glasses to form one lens, 
and making them fit beth 
conditions and each other, 
that taxes both the man 
and his methods All 
lenses, both photographi 
and microscopic, are 
ground by hand. The glass 
is cemented to a too) called 
a “block,” and pressed 
with an abrasive and wa- 
ter into a revolving metal 


shell of proper curvature. 


The shell revolves, and the 
block revolves, the grinder 
constantly changing the 
angle of the block, so that 
all parts of the glass 
ground evenly 
rily, all such lenses are 
ground on the section of a 


are 





Necessa- 


sphere. They are ground 
three times ‘rough,” 
“second,” and “fine” grind- 
ings they are called-—he- 
fore being polished with 
rouge and time and care 
until the last faint abra- 
sive mark is taken out, 
and nothing but the high 
“biack” polish of the pei 
fect lens remains 

If the glass is to be a 
component of a fine photo 





graphic lens, it has now 
to undergo an ordeal. Two 
blocks of perfectly homo 
geneous optical glass have 
been formed to the shape 
of the lens element and 
curve to be tested Every 
possible care has been 
taken in the making of 
these test glasses, and cp 
tical, refractive tests, far 
more delicate than any 
measuring engine test 


could possibly be, have shown them to be as absolutely 
perfect examples of the desired curvatures as science 
and art can make. So that if the element tested ex 
actly and perfectly fits this test glass, it is, obvious); 


? 


(Continued on page 431.) 


























Grinding photographic lenses by hand. 


MAKING THE EYE OF SCIENCE. ~ 





Room for testing photographic objectives. 
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bish which would seem 
to indicate that an attack 
Ing army must have pene 
trated here some time 
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JERICHO, PALESTINE Because these may have been the very ramparts 
HEPSTONE that confronted Joshua’s hosts, excavations have at- 
vider interest an tracted not a little interest. Here it must be borne 
which have beer ul in mind that the site of ancient Jericho is almost 

f the ancient f entirely a matter of conjecture, and the name of the 
yrdir the Bil town The City of the Moon”—makes traditional evi 
before the trumpet dence of little value, because it is more than probable 

my The excavations that a number of cities were called by the same name. 
vinters of 106-7 and If the Bible story is to be accepted, we have here a 
gh an Austrian, repre definite announcement that the city was razed, where- 
Devtsche Orient Gesell as the walls discovered are, it appears, in a singularly 
good state It is interesting to learn that the wall 

i ollection of formed a strong rampart around what was undoubt- 

of |} ha, nea edly one of the most ancient cities of Palestine. Some 

‘ uwked from five interesting relics have been found. They include 
iltaneously The lamps, plates, cups, needles, weights, mortars, and 

It was not long before mills of bronze and stone, some of very rough and 


ty was encountered at handwork, and others very finely executed. 


primitive 
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In the inner city remains of rows of houses have been 


uncovered Below the clay floors of some of these 
were found the bodies of children buried in jars, 
Ancient Hebrew inscriptions are found on some of 


the dwellings. 

The inner wall has also been unearthed 
for a considerable distance. This, like the outer wall, 
was crowned by strong corner towers. On the north- 


interior or 


ern slope of the city, without the walls, numerous 
remains of Canaanite houses were discovered. Some 


of these leaned against the old city wall, and recalled, 
writer points out, the “Home of Rahab,” in 
The partition walls 
cases still standing, and even 
drainage still traced. 
The excavators believe that this slope was inhabited 
from the of B.C. up to the last few cen- 
turies before Christ. At five different places flights 

of broad stone steps were 


as one 


which Joshua’s spies took refuge 


of clay were in many 


ovens and a canal were to be 


end 2000 








discovered, but they are 
held belong to a later 
time when the city lay de- 
serted, and the in- 
habited higher parts were 
used for gardens and vine- 


to 


once 


yards. 

Jericho was thrice re- 
built. The first city, be- 
lieved to have been de- 
stroyed in 1451 B. C,, 
was replaced by the one 


built by Hiei in 918 B.C., 
in the reign of Ahab; and 
this, having been looted by 




















Simon, slave to Herod, 
gave way to the one built 
by Archelaus, son of He- 
rod. The final destruction 
was the work of Vespa- 
sian in 68 A. D. 

There was also discov- 
ered what must have 
been a neighboring vil- 
lage, consisting of some 
fifty dwelling houses It 
was, however, evidently 
erected about 700 B. C. 
One of these excavated 
houses was. particularly 
well preserved. It con- 


tained a courtyard open to 
the air, with a bench, a 
long room, and a kitchen 
opening on the yard, 
in which the great 
tun still stood 
customed place 

Although the excavators 
have been rewarded with 
rich finds there is still 
much work to do, and one 
is glad to that the 
work is to be resumed dur- 
ing the present spring. It 
is hoped then that Dr. Se- 
lin and his experts will 
be to determine the 
epochs represented — Ca- 
naanite, Israelite, Jewish. 

During the last quarter 
of a inter- 
archeologica) dis- 
coveries have been made 
in Palestine. Unfortun- 
ately, research in the most 
promising . districts, such 
as Jerusalem and Nineveh 


to 
water 
its 


in ac- 


note 


able 


century many 


esting 








The deep excavation on the right discloses the old wall of Joshua's time 


uncovered for some distance 


Unearthing the Biblical city of Jericho. 


This rampart extends around the ruins and has been 
The foothills of the Judean mountains are seen in the distance. 


for example, is to a large 
extent impossible, because 
of the buildings upon 
the ancient sites. 

















View from the west of the great mound which covers the ancient city of Jericho. 
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TOOLS FOR THE WORKSHOP,.—III. 
BY I. G. BAYLEY. 
(Continued from issue of May 15th.) 
A ROLLER JACK. 


For moving heavy timber and other uses, a roller 
jack will be found very handy. It is easily con- 
structed, any amateur being able to do the black- 
smithing required. The framework should be made 
of oak or heavy tough wood; the roller of pepperidge 
or sour gum, a wood which will not easily split. The 
bottom face of the framework is in the same plane, 


in other words lies flat on the ground at all points 
The general dimensions are given for the construc- 
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CONSTRUCTION OF A TRESTLE. 








FRAME CONSTRUCTION FOR GRINDSTONES. 


tion on the sketch. The 314 by 2-inch braces should 
be connected to the side pieces with mortise and 
tenon joints, and secured in place with wooden drift 
pins. Wrought-iron plates are bolted to the upper face 
of the sides, for the roller axles to wear on. These 
Plates should project over the sides a little as shown, 
to take the wear of the washers on the axles. These 
Washers are made from staples bent around the axles, 
Which are three-quarters of an inch diameter, round 
iron. The axles are round at one end and square at 
the other: the square end being driven into the roller 
with a driving fit. The bearing ends of the axles are 
% inch in diameter. 
TRESTLES, HORSES, OR STOOLS. 

They go by either of these names. Though simple 
enough. and at first thought almost unnecessary to 
refer to, it will be found by observation that few me- 
chanics have a perfectly-built trestle. 

The length should be twice the height. The 3 by 
4 piece should be on edge, and it should bear squarely 
upon the end boards, which in turn should be secured 
to the legs with screws or nails. The legs should 
Slant in two directions; their bearing location longi- 
tudinally being in line with the ends of the 3 by 4 
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piece, as shown, so that the trestle will not tilt. 

Full dimensions for construction are given on the 

various views, and need not be repeated in the text. 

The notches for the logs are shown in larger scale 

views, and are dimensioned in such a manner that 

no trouble need be experienced in cutting them out. 
THE SAW BUCK. 

The saw buck is made from 2% or 3-inch stuff, 30 
inches long, half-jointed, 9 inches from one end, as 
shown, the feet being spread 24 inches out to out 
Battens, 6 inches by 1 inch, with the top edges bear- 
ing squarely against the legs, secure the latter to- 
gether, 10 inches apart inside measurement. A 3 by 
i-inch strip at the bottom on each side serves as a 
foot rest. 

THE GRINDSTONE. 

The grindstone is generally purchased with frame 
complete as shown. The frame is usually 24 inches 
high by 38 inches in length, out to out of handles, 
which are made of 244. by 1%-inch stuff, shaped at the 
ends to 1144 inch diameter by 4 inches long. The legs 
are 1% by 1% inches, spread at the base 33 inches 
ene way and 11% inches at the ends, inside dimen- 
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One of the sides and the bottom are made of 6-inch 
wide material, the other side being 7 inches wide, so 
that it will project below the bottom of the box 1 
inch, forming a ridge to bear against the work bench 
when sawing. 

The positions of saw cuts should be laid out very 
accurately in pencil first, and when sawing them 
care taken to keep the saw over the pencil lines in 
the horizontal and vertical lines. The sides should 
be secured to the bottom with screws or nails ai 
points each side the saw cuts. It is a very gocd plan 
to lightly tack a narrow board to the bottom of the 
box, as indicated by the broken line, to protect it 
from the wear of the saw. 

BENCH HOOK. 

A bench hook can be made from a piece of beech 
wood 3 by 2 by 9 inches in length. Cut out as shown 
in dotted lines, and round the ends. The saw cut 
should be vertical and at right angles to the cross 
piece. When one side of the hook is worn, it can be 
turned over, and the other side be used 
A SIMPLE METHOD OF MEASURING THE SPEED OF 

PHOTOGRAPHIC SHUTTERS. 

Quite a new principle in methods for measuring the 
speed of a photographic shutter is embodied in an 
apparatus invented by Mr. W. H. Smith of Croydon, 
England, and first shown and described at a meeting 
of the Royal Photographic Society in London re 
cently. From the drawing it will be seen that the 
method dispenses with elaborate apparatus. ‘Though 
it supplies a record on paper of the time the shutter 
remains open, no photographic operation is necessary 
and a test can be made in a few seconds, more quickly 
than by any of the many devices suggested or con- 
structed for this purpose. 

A is a glass tube through which a current of air is 
blown from a bellows or from the mouth of the oper 
ator. B is a board in a small aperture, in which a 
thin light plate of mica, C, is held by a light metal 
spring, D. To the lower side of the mica plate is 
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THE MITER BOX AND THE BENCH HOOK 


sions. The handles are spaced 9 inches apart out 
side dimensions. A piece of timber 1% inches thick 
by 10 inches deep is bolted to the legs at each end. 
The treadle rod and guides are made of 44-inch round 
iron. The stone can be turned by hand or foot power, 
the handle being easily removed. The bearings are 
shown with the dust cap removed, to show the rollers. 
Under the stone is shown, in broken lines, a wooden 
water trough resting upon a 1-inch board, which in 
turn rests upon two strips nailed to the legs. Some 
mechanics object to this manner of wetting the stone, 
claiming that it washes off all the powdered stone 
necessary for the grinding process. Instead they put 
an ordinary tin can, with a small hole punched in the 
bottom, just above the stone, allowing the water to 
drop on the stone instead of washing it 
MITER BOX, 

Beech, a strong and durable close-grained wood 
should be used in making a miter box. Make the 
box of 1-inch stuff, planed down to %. The length 
will vary according to whether the 60-degree miter 
cuts are used, in addition to the 45-degree and the 
right-angle cuts, in which case the box should be 
about 30 inches in length. 


_— — 
A SIMPLE METHOD OF MEASURING THE SPEED OF 
PHOTOGRAPHIC SHUTTERS. 


fixed a tiny brush dipped in a strong solution of- an 
aniline color. A stop, G, serves to limit the move- 
ment of the mica plate in either direction. Below 
the plate a drum, F, covered with paper, is rotated 
at a constant known speed by means of a smal}! motor, 
such as is used for gramophone disks 

The shutter to be tested is laid on the board 80 as 
to cover the aperture. On a current of air being 
blown through the tube, and the shutter immediately 
released, the mica plate is depressed, and the brush 
thereby caused to remain in contact with the revolv- 
ing drum as long as the shutter is open. The dis- 
tance traversed by the drum during the time the shut- 
ter is open is thus recorded by a line of color; and 
if the number of revolutions made per second is 
known, the speed of the shutter is a matter of very 
simple calculation 

Thus, supposing that the drum is 10 inches in cir 
cumference and makes two revolutions per second, a 
line 20 inches in length represents one second, and 
therefore a line, say, haif an inch in length indicates 
a shutter speed of one-fortieth of a second 

Owing to the enormous speed attained by air cur- 
rents, any error due to the distance between the shut 
ter and the mica plate is extremely minute, that is 


to say, is immeasurably smaller than the variations 


produced, in consecutive operations of shutte of cer 
tain types, from chang in the tem] tur r the 
moisture of the tmosphere The whole apparatus 
exclusive of the otor for operat the drum, does 
not cost more than a 1 ents 


a 
A SUBSTITUTE FOR TINFOIL IN LEYDEN JARS 
BY REV. L. Jd. KAVANAUGH, 8, J. 

The deposit of silver from a mirror solution is a 
convenient and effective substitute for the tinfoil on 
the inside of Leyden jars. It lies close, and presents no 
points or sharp edges to invite a puncture of the glass. 
I have never seen this process suggested, and, on the 
chance of its being a novelty, I submit it to you. it 
very much enlarges one’s choice of bottles, as one is 
not obliged to sacrifice a flask of good dielectric proper 
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ties because it has too narrow a mouth for convenient 


manipulation of the tinfoil rhe suggestion may have 
Other applications; for instance, a pair of thin glass 
test tubes, silvered in this way, serve very well in the 


constructi of Regnault’s hygrometer 


The easiest way te get proper silvering solution is 
to go down to the mirror maker's with the flasks that 
need the coating. The solution can be purchased for 

trifte The following formula will do very well A 
Rochell ult ) grammes in 1 liter of water B 
Siiver nitrat grammes dissolved in a little water 
Add ummes of strong ammonia gradually, so that 
the precipitate at first formed is dissolved Add water 
enough to make 1 liter Mix equal parts of A and B 
The glass ought to be perfectly clean and at a tem- 
perature of deg. or 20 deg. C. In about half an 
hour the deposit is complete 


ere 
WAYS TO BRACE POLES FOR PRIVATE TELEPHONE 
LINES 


BY THALEON BLAKE 


The extension of telephone lines to rural districts 
is one of the real blessings modern science and busi 
ness enterprise have bestowed upon the farmers 


Most of these spurs and cross-country lines are made 


at the expense of the telephone companies; but some 
times, when the number of subscribers does not war- 
rant it, the prospective customers must furnish or 
erect their own poles. Even if these are done by the 


companies, many boys may desire to unite their neigh- 


I private telephone or tele- 


bors’ houses with theirs by 

graph lines Telegraphy is a fascinating study to 
boys. To those who contemplate the erection of a 
private telephone or telegraph line it may be in- 
forming for them to examine these designs of two 
ways of bracing poles. In fact, the plans are worthy 
f any farmers’ attention who uses poles for any pur 


pose whatsoever about the farm 


lt is to be remarked, first of all, that poles get out 
of plumb and alinement because of wind pressure and 


Eliminate these two stresses upon any 


= 


my 2 


wire Strain 











HOW TO BRACE A TELEPHONE POLE. 


pole. and unless it be located at the edge of quick- 
abuts a living spring of water, it will very 
likely until it decays. Fig. 1 shows a 
form of bracing that is excellent to aid a pole to with- 
rocking effect of the wind. Most winds 
in effort, and this accounts for so many 
for the pressure of the wind comes and 
periods 
a pole rocks, swinging out with the 
following lull. The design 
intended for a full-sized 
But poles to carry 


sand, or 


remain erect 


stand the 
are unsteady 
poles leaning 
goes suddenly, each gust being followed by 
of fall, so that 
gust, and back with the 
is self-explanatory, and is 
pole, set seven feet in the ground 
two to four wires need not be so large, either in diam- 
eter or in height, nor be set so deeply in the ground 
The perpendicular braces, coupled at the top by hori 


timbers, are efficient to withstand the rocking 


roniati 
effect of the pole. The oblique braces are also valu- 
able assistants Strange as it may appear, when 
oblique braces are used alone, they tend to lift a pole 
out of the earth as it rocks back and forth. The 
horizontal braces do not have this tendency Per- 
haps hildren have observed that their swing poles, 
when braced by oblique braces only, have gradually 
become loosened ar lifted by winging. This sys 
tem of bracing poles, therefor to be recommended 
for children’s swings The design y»ws the parts 
well proportioned, and they may be proportionally 
reduced in dimensions in working them out 

Fig. 2 shows how cement may be substituted for 


wooden braces at a bend of the line where the wind 
and wire strains are not too severe. The hole in the 
ground is dug obliquely, the pole is set upright, and 
on both sides are filled with 
should it be necessary, 
ed anywhere properly braced. One 

«l way of bracing such a pole is portrayed in Fig. 3. 

4 toe of into the ground 
to give th required 
to have a stronge! wooden brace may be 
large flat 


the triangular 
Odd-shaped pole 


space 
cement 
when 
cement may be extended 
ement a “grip.” If it is still 
support, a 
affixed as shown, its bottom resting on a 
stone. with or without a cement binding 


By either of these methods, a private line of tele- 


S ifi 2 
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phone or wires can be maintained against 
the blasts of Boreas himself, whether the old mytho- 
logical god blows hot or cold, hard or easy. 


telegraph 


oe 
THE DRIVING OF A NAIL. 
BY W. D. GRAVES. 

The driving of a nail is deemed so simple a matter, 
that inability to do the job is often spoken of as 
though typifying entire lack of mechanical ability; 
yet it may be that some skilled mechanics have some- 
thing to learn in regard to this elementary operation. 

















Fig. 1.--NAILING A BUTT JOINT. 


It usually takes a woodworker’s apprentice a year or 
more to learn that he doesn’t know how. 

A fledgeling mechanic, who spoke sneeringly of a 
man whom he heard using several blows of the ham- 
mer to drive a shingle nail, was somewhat crestfallen 
when told that the nail would hold better when driven 
“home” by several light taps, than when driven by 
one heavy one 

“Why?” he asked, in surprise. 

“Because,” said the other, “when you drive a nail 
home with a heavy blow, it is apt to rebound a trifle, 
loosening the grip of the wood fibers on it. Drive it 
almost down, if you will, with as hard blows as yoy 
wish, but finish the job with several light blows.” 

One who thinks that the driving of a nail simply 
consists in getting the whole length of it out of sight, 
has little conception of the real nature of the opera- 
tion. A nail driven by an expert will often hold sev- 
eral times as much as one ill driven; while, too, it 
is often made to draw the parts into place. If you 
have ever watched a mechanic driving nails, you have 
doubtless noted that he rarely drives one at right 
angles with the face of the work. There is a reason 
for this. Suppose that he is nailing the “sheeting” 
on the frame of a building, and desires to draw the 
board down tightly against the one below it; he 
points the nail downward, and a few well-considered 
blows at the last produce the desired effect. If the 
board is bent edgewise, so that much force is re- 
quired, probably he will start the nail in the upper 
edge, pointing very Again, two 
nails driven in a board at different angles will hold it 
in place much more firmly than the same nails would 
if they were driven in at right angles with the face 
of the board. 

Did you ever notice that, in driving a nail in very 
hard wood, one man will do it successfully, while 
another succeeds only in doubling the nail up before 
the point The differ- 


sharply downward. 


has fairly entered the wood? 

















Fig. 2.—METHODS OF CLINCHING A NAIL. 


ence lies in the fact that the expert strikes the nail 
fairly, and not too hard, “coaxing” it in; while the 
other strikes too hard and with indirection. It may 
be profitably mentioned, right here, that in driving a 
nail into very hard wood, it is usually profitable to 
dip the end into oil or grease. This will not sensi- 
bly interfere with the holding qualities of the nail, 
while it will very materially facilitate its driving. 
In order that a nail may hold its best, it is neces- 
sary that the pieces it penetrates should be in close 
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contact. A few well-judged taps of the hammer at 
the finish will serve to bring about this contact; 
while a heavy, ill-judged blow often destroys it, on 
account of the rebound. 

So, too, the direction in which a nail goes is goy- 
erned, not merely by the direction in which it ig 
started, but very largely by the shape of the point. 
You have doubtless noticed how a horseshoe nail, by 
having a chisel point, is made to swerve and to come 
out of the hoof but little above the shoe. By filing 
the point of a nail off on one side, it may readily be 
made to take a curved course in driving, or the same 
be attained by bending the point slightly 
The photograph, Fig. 
be secured, edge to 


result may 
with the claws of the hammer. 
1, shows how two boards may 
edge, by nails bent in this way. 

In driving a clinch nail, there is room for the exer- 
cise of some skill. In Fig. 2 the central figure is that 
of a clinch nail driven down onto a hard surface, thus 
being driven and clinched at the same operation. It 
will be noted that it is bent in the middle, “crippled,” 
thus loosened in the wood and deprived of much of its 
holding capacity. At the left and right are nails 
which were first driven through the wood, and had 
the points bent over afterward, while a heavy ham- 
mer, or the like, was held against the head. The one 
on the left was carelessly bent, leaving a clinch which 
will straighten easily; while the one at the right was 
first bent over a trifle at the extreme point, then 
hammered firmly down. By the latter method, it will 
be seen, the point is driven into the wood, and thus 
more securely held in place. 

eS 
SCROLL-SAW GUIDE. 


BY W. AND K, PARKAURST. 


The object of the device here illustrated is to enable 
one to obtain a true edge with a scroll saw. 

On the saw plate is clamped a semicircular guide, 
by means of two thumbscrews. The guide plate should 
be raised from the saw-plate about % of an inch by 


running several washers on the screws between the 





SCROLL-SAW GUIDE. 


two plates, so that the article to be cut may be slid 
under the guide, as is hereafter explained. Two slots 
about 3 inches long should be made in the guide to 
receive the screws and permit adjustment of the 
plate. 

A strip of 44-inch walnut about two feet long and one 
inch wide is procured and a quarter inch slot is cut 
in it extending nearly its entire length. A thumb- 
screw is fitted to run in this groove and engages a 
block which is adapted to slide along the under side 
of the strip. At one end of the strip a permanent 
block is fastened. 

To make a straight cut in a board at any pre 
scribed angle with one of its edges the walnut strip is 
fitted to it parallel to the line of the desired cut and 
so that the two opposite extremities of the board are 
clamped between the permanent block and the ad- 
justable block. The guide plate is then clamped in 
position. its edge parallel to the plane of 
the saw, at such a distance that when MN 
the strip is placed against the edge of || 
the guide, the saw will exactly coincide l| 
with the line to be sawed. 

—_——_—__00-o— 
GAGE FOR AUGERS. 
BY L. G, HANDY. 

When boring a number of holes to the 
same depth, it is of considerable advan- 
tage to have some means for marking 
the extent to which the bit 
should penetrate the wood. The accom- 
panying engraving illustrates a very 
simple attachment for this purpose. It 
consists of a piece of soft iron or copper 
wire about 8 in¢hes long, bent double 
and formed with a foot at the top end. 
Wind the free ends tightly about the au- 
ger.as shown. The gage will be adjust- 
able. When using be careful not to 
bring the foot into actual contact with gagr FOR 
the edge of the hole. AUGERS. 
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RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel, 
ARCH-SHANK FOR SHOE-SOLES.—T. F. 
Baron and C. BE. Baron, Brockton, Mass, The 
invention consists of an arch supporting shank 
of sheet metal, having tongues stamped there- 
to secure the shank to the shoe sole, 





from 

with the tongues arranged near the opposite 
ends of the shank, and the points thereof as 
stamped out, directed outwardly, and longitud- 


inal ribs pressed in the shank from its under 
side and respectively arranged at the opposite 
sides of the tongues. 

GARMENT-HANGER A. WILKIN, New 
York, N. Y. The device serves to support a 
number of articles of clothing, and in general 
consists of a hanger bar adapted to support a 
coat or waist, and a resilient clamp secured to 
the bar, this clamp being adapted to support 
trousers, or the like, between its two lower 
portions, which constitute the clamping mem- 
bers of the device. 

FOLDING STORM-LEGGING T. D. MitL- 
Ler, New York, N. Y. The more particular 
purpose in this case is to provide a legging 
suitable for folding in order to be readily car- 
ried in the pocket or in a case when not being 
worn, and further provided with various de- 
tails for construction whereby its general ef- 
ficiency is improved. Provision is made for 
partially supporting the legging upon a shoe 
top. 

Electrical Devices, 

APPARATUS FOR AUTOMATICALLY 
THROWING OUT THE RESISTANCE IN 
CHARGING STORAGE BATTERIES.—4G. Part- 
BERG, New York, N. Y. The invention resides 
in the adaptation of a single magnet for clos- 
ing the motor circuit preparatory to the change 
of battery resistance and interrupting the said 
circuit after the change of the battery resis 
tance is completed: a circuit breaker and con- 
troller therefor, adjustable to throw out the 
circuit breaker and cut off the source of supply 
when the battery is charged to a degree cor- 
responding to a predetermined point along the 
resistance. 

RELAY.—H. C. Rice, Denison, Texas. The 
idea in this case is more particularly to pro- 
duce a relay normally actuated by weak cur- 
rents, and adapted when abnormally energized 
by heavier currents to shift the local circuit 
from one connection to another in order to pre- 
vent the relay armature from sticking. 


Of Interest to Farmers, 

CORN HARVESTING AND HUSKING MA- 
CHINE.—F. W. WELLENsIEK, Syracuse, Neb. 
The machine is designed te positively remove 
the ears of corn from the stalks as it moves 
over the field, provision being made for the 
lateral yielding separation of the picking rolls 
by which the harvesting is accomplished thus 
preventing the choking of the rolls when in 
operation. 

BALING APPARATUS.—P. PiLon, Silver 
Bay, New York, N. Y¥ In this open-ended box 
form leaves are packed for baling, preferably 
tapering from bottom to top, with the en- 
larged end at the bottom, and a handbarrow 
forming the bottom of the form. In the form, 
before filling in the leaves, is placed one or 
more flexible ties, and also corner bars, the 
latter resting on top of the ties. The form is 
then filled and well trodden down, and the 
ends of the ties drawn taut and joined after 
cormer bars are seated on the top. 

MOWER.—H. Norman, Fowler, Kan. The 
cutter bars are carried ahead of the team, and 
main frame mounted on wheels and 
driven by horse power, and on this is mounted 
a rocking platform which carries an engine 
such as a small gasolene engine, with a pair 
of cutter bars in front and driving devices or 
gearing at the middle line of the machine, be- 
tween the inner adjacent ends of the bars and 
whereby the engine drives the 


has a 


the engine, 
cutters. 


GUARD.—D. D. Ogitvig, Lee, Nev. The 


Archer that a matting consisting of woven 
cocoanut fiber, when sunken into a well and 
properly mounted, permits percolation of water 
through it and at the same time effectively 
prevents all silt, whether in the shape of fine 
grain sand or of quick-sand, from entering the 
well. It keeps out of the well mud which 
would easily pass through the meshes of al- 
most any other screen. A screen made in this 
manner is practically indestructible and im- 
mune from the deleterious influences which 
cause so many other screens to become use- 
less. 

BURIAL-VAULT.—E. D. MILLHOUsE, Wa- 
bash, Ind. When in use, after the box is 
placed within the vault, plastic material is 
placed upon the ledge, and the cover is low- 
ered into place. The weight of the cover forces 
the free edge of the flange into the plastic 
material, which is forced into all the crevices, 
thus effectually sealing the vault. The weight 
of the cover is supported by the free edge of 
the box, and the fresh plastic material is pre- 
vented from displacement by the overhanging 
outer edges of the flange, and of the rib. 


PRINTING-PRESS CHASE.—E. Kart, Litch- 
field, Conn. The chase is constructed with the 
usual frame and slidably supported in its longi- 
tudinal and transverse inner edges, bars,’ each 
bar consisting of a number of longitudinally 
spaced members rigidly connected together, and 
with the members of the bars running in one 
direction passing through -the spaces between 
the members of the bars running in the opposite 
direction whereby both the longitudinal and 
transverse bars extend substantially the full 
depth of the frame. 

CABINET.—F. A. Haypenx, Pilot Point, 
Texas. The casing is provided on its side walls 
with a plurality of horizontal series of alined 
slots, a pair of brackets secured to the inner 
wall of casing at each slot, the members of the 
pair being arranged at each slot end, a reel 
journaled between each pair of brackets, a cross 
piece connecting brackets between the reels, a 
shaft journaled in the side wall of casing and 
in cross piece adjacent to each reel, a pinion 
on the inner end of the shaft, and a crown 
wheel on the reel with which the pinion 
meshes, the outer end of shaft being provided 
with a gearing 

BABY-JUMPER.—G. T. Griuson, Lewiston, 
Idaho. The seats are hung from an overhead 
support, and the purpose of the invention is to 
provide a construction for a device, that af- 
fords a safe, comfortable seat for a small 
child, whose natural motions will cause an 
elastic jumping movement of the seat and its 
occupant. 

DRINKING-CUP.—Aveusta Dacus, San An- 
tonio, Texas. An object of the invention is to 
provide a collapsible cup, in which the cup 
proper is secured to the bottom part of an 
inclosing casing and the upper half of the 
easing, as well as the lower half are fastened 
together, the fastening means in turn being 
secured to a hook that can be attached to the 
belt of the user or to the waist button or other 
part of the clothing. 

HAIR-DRYING APPARATUS.—W. A. SoLes, 
New York, N. Y. The aim is to provide in this 
instance an apparatus for private or hair- 
dressers’ use, and arranged for convenient at- 
tachment to the wearer’s head, to serve as a 
valuable therapeutic agent for the hair, and to 
properly dry it without danger of bleaching or 
otherwise injuring the same. 


COMBINATION TENT-BAG.—A. L. Strawn 
and F. C. Spencer, Monte Vista, Colo. The 
side pieces of the tent are of such length rela- 
tive to the floor cloth as to form a cover in 
the use of the device as a sieeping bag. Before 
turning the sides in over the cover the latter 
is brought forwardly over the floor cloth and 
folded back, after which the sides are brought 
in and secured, the fastening which secures the 
sides together being arranged midway between 
the edges of said sides so that the latter are 
also doubled when in a folded position. 

ATTACHMENT FOR PLUGS OF OIL OR 





guard is such as used on mowers, 

headers, and the like, in which the ledger | 
plates can be readily detached from the guard, 
to be ground. The invention provides for the | 
continuous and gradual cutting of the grass, | 
ete., instead of simultaneously cutting it in 
bunches, as the usual practice, this latter man- 
ner of cutting causing vibration and often 
breaking the knives. 

ADJUSTABLE WHEEL FOR CORN-PLANT- 
ERs.—J. A. Musserrer, Wilmington, Ohio. 
This improvement is upon the wheel for which 
Mr. Mussetter formerly received Letters-Patent 
of the U. S. Such wheel is made in two parts, 
which are adjustable toward and from each 
other, whereby the two-part oval rim may be 
broadened or narrowed as conditions require. 
The bar braces used as the principal means for 
holding the halves of the wheel in different ad- 
justments relative to each other are now dis- 
pensed with, and he substitutes means applied 
to the hub and to the spokes adjacent to 
the rim 

CATTLE-GUARD.—J. A. Lex, Salt Lake 
City, Utah. The cattle guard is for use along 
a railroad track at a crossing. The device will 
readily yield to any dragging material, such as 
connecting hose, and at the same time form a 
complete guard against the trespassing of live 
stock of all kinds. 


reapers, 


Of General Interest, 
WELL-SCREEN.—W A Arcuer, Topeka, 
Kan. The discovery has been made by Mr. 





| New Mexico. 


GREASE CUPS.—J. Towers, Albuquerque, 
The oil or grease-cups applied to 
locomotives or other engines, or compressors, 
are commonly provided with a screw-plug which 


is adjusted by rotating it for the purpose of | 


expressing oil or grease as required. The con- 
stant jar or vibration to which the parts of 
the engine may be subjected tends to loosen 
the plug so that it rises more or less in the 
cup and thus fails to perform its function. 
The attachment prevents this result. 
PORTABLE DARK ROOM FOR PHOTO 
GRAPHIC PURPOSES.—C. Burr and H. F. 
THOMAS, Natrona, Pa. In the present inven- 


tion the improved dark room is adapted, like | 


stationary ones, for use in loading plate holders, 
developing negatives and printing photos, and 
is so constructed as to be collapsible and thus 
easily portable and adapted to occupy small 
space when out of use. 

ORE-SEPARATOR.—R®. M. CrarkK, Webb 
City, Mo. The invention is embodied in an 
attachment for jiggers, the same comprising a 
metal box of the form and construction adapted 
for insertion and use in a jig box, and having 
a horizontal top forming the overflow line and 
a series of horizontal slots, and a slidable gate 
provided with corresponding slots and a nut 
and screw for adjusting such gate to vary the 
size of the openings through which ore is dis- 
charged. 

HORSESHOER.—.J. H. Fawkes, Detroit, Mich. 
An object of the inventor is to produce a 
horseshoe of light weight, yet strong and dur- 








able. A further object is to make a shoe that 
is provided with hardened non-slipping devices 
and a softer wearing part so that the non- 
slipping devices are always exposed, thereby 
rendering the shoe always sharp. 

MOUNTING FOR EMBLEMS OR MONO- 
GRAMS.—G. A. ScHLecn rer, Reading, Pa. The 
aim of this invention is to produce means for 
securing an emblem ar monogram to a watch, 
watch fob, or similar article. The general pur- 
pose is to enable a person wearing an article, 
to attach to it, an emblem of a society of 
which he may be a member, or a plate simply 
carrying his monogram or initial. 

TRAP.—N. Frost, Bloomington, Ill. In the 
present patent the object of the inventor is to 
provide a new and improved trap for urinals, 
range closets, and the like, which is very ef 
fective in operation, and arranged to permit 
convenient removal of the traps for cleaning, 
repairing, and other purposes. 

BOOK-MARK.—A. Eseries, New York, N. Y. 
—The invention relates more particularly to a 
book-mark in which a ribbon is employed, one 
end of the ribbon being adapted to be attached 
to the book while the opposite end hangs free 
between the pages. An object is to provide a 
combined book-mark and page-cutter in which 


the cutter may serve either as a clamp for | 


fastening the end of the ribbon to the book or 
as an anchor for holding the lower end of the 
ribbon in position. 

PRESS-BOX.—R. Carin, Opelousas, La 
The invention is an improvement in press boxes 
such as are used in extracting oil from cotton 
seed, and is designed to prevent the flanges 
from being forced off the press plates by reason 
of the accumulation of meal on the extended 
portions of the press blocks, as in the case of 
the conventional press box. 

POLISHER.—I. L. Dunn, New York, N. Y¥.— 
The polisher is adapted for use in applying 
material to shoes and rubbing the same until it 
acquires a gloss, although the polisher is 
equally adaptable for use on brasswork, stoves, 
or any surface, the difference being in the char- 
acter of material employed and possibly the 
texture of the surface being polished. 


Hardware, 

KEY-LOCKING DEVICE.—W. Finn, New 
York, N. Y. The invention refers to door locks 
and its object is to provide a key-locking de- 
vice for convenient attachment to the lock as 


|}a keyhole cover, and arranged to securely hold 


the key against turning from the outside and 
unlocking of the door by unauthorized per- 
sons. 

COMBINATION-TOOL. — J. F. O'Ma.uey, 
Avoca, Pa. In this case the invention has 
reference to a combination tool, and the object 
of the improvement is to produce a tool of 
simple construction which can be used as a 
wrench or hack saw. In its construction the 
device is embodied with a pair of pliers which 
also constitute a wire cutter. 

SAFETY-RAZOR.—L. B. Pranar, New York, 
N. Y. The object in this instance is to pro- 
vide a plate with which the blade has sliding 
engagement, and having end guides or lugs 
to hold the blade in engagement with the plate 
as the latter is slid into place, stops to limit 
the forward movement of the blade, and a 
spring movable below the plane of the plate 
and adapted to automatically lock the blade 
against return movement when the blade 
reaches the desired position. 

Heating and Lighting. 

FURNACE-DOOR OPERATOR.—C. A. AN- 
DERSON, Altoona, Pa. While stoking in operat- 
ing, the door is lifted during the insertion of 
a shovel full of fuel, and immediately lowered 
As the fireman walks from the fuel supply to 
the furnace with a supply of coal, he depresses 
the treadle, which opens the door to permit the 


j insertion of fuel, after which the door ir im- 





mediately dropped. While cleaning the fire, the 
door may be retained in its uppermost position 


| 
| by means of the pin. 


Household Utilities, 

UTENSIL-HANDLE.—Dr Wrrr C. Howarp, 
Helena, Mont. An object here is to provide 
a handle for vessels, which can be easy at 
tached to the same in order to convert them 
into scoops or dippers. The handle can be 
applied to the vessel, without interfering with 
the cover or bail of the latter, and can be 
rapidly and easily attached or detached. 

WATER-CLOSET.—N. Frost, Bloomington, 
Ill. One purpose of the inventor is to pro- 
vide a direct-acting valve, automatically oper- 
ated by the raising and lowering of the closet 
seat, water being received in a tank from a 
source of supply when the seat is pressed 
down, and released from the tank to flush the 
bowl when the seat is free from pressure 

FREEZING APPARATUS.— W. Decener, J! 
New York, N. Y. The invention relates mor 
particularly to apparatus in which the cor 
gealing of liquids by means of cold can 
effected, and which includes means controlled 
by the change of volume of the liquids, due to 
the congelation, for operating the apparatus 
to discharge the congealed liquid and replace 
it with uncongealed liquid 

ATTACHMENT FORK BEDSTEADS.—-W. W. 
ATKINSON, Savannah, (a The purpose of the 
improvement is to provide means for rigidly 
connecting and supporting the head and front 
portions of a metal bedstead for the purpose 
of displaying the same in a window or else- 
where, to enable a free inspection of these 


portions of a bedstead that is thus exhibited 
for sale. 

BED-RAIL FASTENER.—T. © 
Spring, Texas. 
construction for a bed rail fastener, which af 
fords a secure connection of the ends of the 
side rails of a metal bedstead with the head 
and foot posts of the bed; which is inexpen 
sive and that permits the side ralis to be 
changed in their connection with the posts, 
so as to turn either surface of the rails up- 
permost and outward, as may be desired. 

LEMON-JUICE EXTRACTOR.—W. F. Eas 
LEY, New York, N. Y. The invention relates to 
lemon juice extractors, and has for its object 
to provide means simple in construction, effec 
tive in operation, and adapted to completely 
extract the juice from a lemon and separate 
said juice from the pulp and the seeds of the 
lemon. 


Beery, Big 
Provision is here made for a 


CURTAIN-POLE RING.—F. BarrHo.oman, 
New York, N. Y. The object here ts to provide 
a ring having anti-friction rollers carried in 
bearings attached to flattened portions of a 
tubular ring in a very simple and efficient 
manner, thus permitting convenient and quick 
assembling of the parts without requiring the 
employment of high!y skilled labor. 
FIREPLACE.—T. J. Harppr, Atlanta, Ga 
The particular design of the invention ts to 





,; heat two rooms with a single fire, its object 


cards. 


being to produce a fireplace which will thus 
economize the use of fuel, one which shall 
consist of two parts and one which can be 
readily applied, removed, or repaired 


Machinesand Mechanical Devices, 

LEATHER-SEWING MACHINE.—4). J. Man- 
TIN, Edgewater, N. J The machine consists 
of a supporting bar carrying the sewing table, 
a needle bar connected with the supporting 
bar by crossed levers, one of the levers having 
an operating handle for laterally moving the 
needle bar to and from the supporting bar, and 
means actuated by the levers to give the shut 
tle a forward and return movement and te 


feed material forward as the needle bar moves. 


from the supporting bar. 

MECHANICAL MOVEMENT.—De Wrrr 0. 
MAKEAN, Binghamton, N. Y. This movement is 
especially applicable to laundry machines known 
as extractors, and employed for the speedy 
separation of the water from the goods after 
washing and the movement is also applicable 
for driving felt extractors and other machines, 
and centrifugal separators for cream, suger, 
honey, and like substances. 

DISPENSING-MACHINE FOR POST-CARDS 
AND THE LIKF.—wW. D. Evans and J. T 
MARSHALL, Eupora, Miss. The main features 
here relate to the mechanism whereby a card 
may be taken from any one of a series of piles 
by a single dispensing device: whereby a pre- 
determined number may be withdrawn upon the 
insertion of but one coin; for iifting a card 
from a pile and conveying it to the delivery 
opening; for releasing the card from the con- 
veying mechanism and forcing it outward 
through the delivery opening, and for restack- 
ing the cards in each pile after a card has 
been withdrawn. 

VENDING-MACHINE. — W. Aspevay, New 
York, N. Y. One object of the invention ia to 
provide a machine for selling postal cards and 
other such merchandise, Another is to provide 
a machine for selling postal cards and postage 
stamps at a profit, by means of advertising on 
or in the envelops containing the stamps or 
Another is to provide a machine with 
mechanism by means of which a practical two- 
coin machine is produced. 

ADDING ATTACHMENT FOR TYPE-WRIT 
ERS.—H. H. Burron, Los Angeles, Cal. Some 
of the more important objects here are to factli- 
tate attachment and detachment of the adding 
device to and from the numbered key-bars of 
the typewriter; to provide for adjustment of 
the device in respect to the numeral key-bars, 
whereby any numbered wheel may be rotated to 
different extents by the operations of different 
key-bars and these amounts accureteiy deter- 
mined and controlled; to improve the mumera! 
wheels whereby the numerals may be printed 
on a larger scale. 

WATCH MECHANISM.—-R. L. Marsnats, 
Elizabethtown, Ky. Mr. Marshall's invention 
relates to improvements in watch mechanism 
and more especially to the provision of means 
for mounting the spring, its arbor, spring bex 
with click and winding wheel made integrai or 
attached thereto and the main driving whee! of 
the going train, and for retaining the same in 
position. 


MECHANICAL MOVEMENT P r Mc 





NaLLyY, Mandan, N. I) The ment converts 
simple reciprocating int modified re 
ciprocat ir motion alt in twe different 
plan for us tl irts ind it 


' d arrangement of 
{ provided with guides for 


the rec sting member, in combination with 


} stat , ram 


a shifting switch acting automatically to direct 
the movement. 

BORING-MACHINE.—R. WinNkKLer, Coving 
ton, Ky. The invention relates more especi 
ally to those machines which are designed to 
be used in boring holes in the sille of freight 
ears and similar locations. The primary ob- 
ject is to provide a machine which is free 
from clamps or levers, which would conifict 
with the brake connections, chamber rods and 
floating levers such as are customary in 
freight cars. It may be held in position by the 
knees or legs of the operator sitting under- 
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LEAF-TURNER Pom Youne, Morristown 





N ] Al biect of th inventor is to provide 
a simple musi the eaf turner which is 
inexpensl to manufactur and in which the 
leaf ming arm is provided with a magnet 
adapted t ngage metal clips carried by the 
leaves, wt t injur 
iY tie i si 
PricKE! FOR IN 

STRUMENTS kasha 
Okie Mr Searlett’s invention relates t at 


tachmente for use ir stringed instruments 


whereby the instruments is 





facilitated, without detracting in any Manner 


from the quality of the musical sounds pro 
duced theres and it consists In means that 


enable an unskilled persor to produce results 


expected y ordinary methods after consider 
ab pra € 

STRINGED MUSICAI INSTRU MENT Ss 
W. Borackuin, Prague, Okla The device con 
prises a hollow resonant body, a sound body at 
the smatiler d of the resonant body, a bridg: 


supported by the sound bex and provided with 
an xtending portion engaging the side of the 


for adjusting the extended portion 


with respect to the box, a tail piece and a 
neck supported by the body on opposite sides 
of the bridge and strings connecting the neck 
and iil piece and resting upon the bridge 
Prime Mevers and Their Accessories, 





VALVE-IEAR H. Lenrz, 125 Kurfiirsten 


damm, Halensee, Germany, and C. BeLiens, 45 
Rue de Chéay Neuilly Seine France The 
valy is operated ' im shaft, and it is 
character d particularly by the fact that the 
shaft is locanied in a fixed casing, formed wit 





sockets having an externa diameter equal to 





oer sitahtivy greater than the largest diameter 
ft ut w of th passage of the 
anme, to tt that by fitting and intro 
ducing ti shaft into a tubular sleeve it is 
rendered « steam, and dust tight, without 
asai tuff boxes or like devices 
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minimum and to allow of convenient! a 
plying ti g r to doubl reversing engines 
of different 
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‘riaining to Vehicles, 





i i. T. Vow FRANKENBERG, New 
Yo rr nvent ites to lap robes 
w iny vering ind =m ticularly to a 

it the ik tion so that 

per port tightly folded 

al ve lower por \ permit a 

amount of freedom of ment of the 

to facilitate the operatior f the brak 

clutch, or the ke, of motor veh 

Nor Copies of any of these patents will be 

furnis 1} Munn « Co, for ten cents each Please 
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|} will do 8. How is a “pony” 
|ceiver made? A, A pony 


(12086) J. C. says If two equal cur-| 





ents flow opl te direction in the same 

tw t t e any work done? By this 

e, if I have two cells con 

d 1 t with an electric bell, and 

‘ ‘ t gz these cells are from Zin 

to zi und from one carbon through the bell 

to th er carbor will the bell ring \ 

if i » ent flow in opposite dire« 

I it no externa work 

The resultant current will be 

t ted t to 

" t will usuall t a slight 

I in t ex i ircuit | iuse tl two 

s do t x balance each other, that is 

tl I I 4 tle more electromotive 

force th t ther and also a different re 

tance from t ther Very rarely two cells 

u xa alik The difference may not be 

I y > gal but it would be indi 
ited ‘ se tiv gaivanometer 


(12087) B.C. H. asks: Please advise me 








r opi two cogwheels can be made 

T t sizes with equal number of cogs i 

i the smaller to dri the larger Say the 
' wi is | inches 1 diameter and 

th irger on 1S it s in diameter, with 
gs it h Can the 12%-inch wheel be 
ud to driv the 13-inch whe ? Could it 

ty do witl pinion betweer them, as in 
a i i tt sketch he with th sed It 
intended very light machinery \ 
We should say that it would be quite im 
pe to make two intermeshing cogwheels 
different diameters with the imber 
ft eacl for the reas that the 





t h must necessarily be of different sizes, so 
that ie tooth on one wheel could not fit the | 
spac yetw the teeth on the other Even 
with a sma pinion between them, as shown 
i your sketcl the same applies If the 


teeth of the pinion meshed satisfactorily with 


those f or wheel, they would not with those 

the other It is difficult to imagine any 
mechanical effect which could be obtained by 
such an arrangement, supposing it were pos 
sibi which could not be better obtained other 
w ise 


Will you kindly 


(12088) C. C. 8S. says: 


help me out f the following difficulty I 
“ ! to electr ally operate a set ot twenty 
small bells, using an electro-magnet to each 
bell, and the number of bells to be sounded 


at one time varying with the style of musi 


to be played Can 1 accomplish this with an 
‘ tric current from one source supply, or 


must I use a separate battery for each bell? 


Even if the « rent would equalize through 
say, four coils, the E. M. F. necessary for their 
proper operation would to my mind then be 
too strong in cas f one coil Ir ase ol 


sufficient, is it 


introduce i resistance coll in some way Into 


possible to 


battery would be 


the ireuit to overcome tie above difficulty 
\ The best arrangement for your bells is to 
8 ne urrent for all with an E. M. F. suf 
ficient f or ve! All the magnets should be 


wound alike or nearly so, or at least each mag 


et should be wound to take current enough to 





ring its bell Connect all the bells in multiple 
\ ght re connected to a multiple or parall 
circuit The keys or switches to bring a bell | 
into act should be in the ircuit from the} 
line to the be There will be as many circuits | 
as there are bells (me battery will be suf 


ficient, but it must be strong enough to ring as 
many bells as will be called for at one time 
\ keyboard like that of an organ would be very 
simple and enable one to play any music which 
range of the 


extend beyond the 


(12089) I. W. H. says: 1. How far will 
tic w ess receiver described in 


\ ume 94, No. 26, re 
\ \ vireless receiver will 
a distance, if they are 
heard upon it The elec 
itive 2. How does 
ling station call the 
g tation, with a re 
! iny other where 
a telep! the place of a tele 
graph sound ! ‘ station In 
regular busir etter which 
is used when it i ! \ e W has 
the list of station t it statior is | 
being called. 3. (a) I tra t top | 
of page I notice a “swi ! i t 
base What is this for? (| \ { ling 
posts on the base for connect t 
receiver? A. A switch is used with the re ) 
that the aerial can be cut out and n 
nected 4o the transmitter for purposes of send 
g messages 4. Are there any parts of this | 


receiver that need renewing after being used 
iwhile? \. The wire used in the electrolytic 
detector is slowly worn away and will need 





renewing as well as the zine and the acid 
5. How is the zinc amalgamated? A. Zine is 
amalgamated by dipping it into dilute sulphuric 
acid and then into mercury. 6. Is Wollaston 
Wollas 


ton wire is extremely fine platinum wire cov 


wire cheaper than platinum wire A 


ered with silver It costs more than plain 
platinum wire, but is far better for an ele 
trelytic detector. Coarse wire cannot be used 
for this purpose 7. What size wire is used in 
making the connections for this receiver? \ 
Any convenient size of copper wire can be used 
for the connections for this detector No. 14 
telephone re 
receiver is one in 
which the 
are used and have coil of wire upon them It 
attached to a 


magnet is bent so that both poles 


is more compact and can be 


| spring and worn on the head Its resistance 


may be very high, and it may be very sensi 
tive This quality is produced by the large 





number of turns of very fine wire which até 
wound into its coils 


(12090) R. A. B. says: Please to ex- 
plain how the velocity of light (186,300 miles 
per second) was determined, and how this ap 
of the sun 


(499 x 186,300 miles with a possible 


plied in nlculating the distance 


error of 
25 seconds). How is the distance of the moon 
measured? How far? Is it always the same, 


and if not, is it known for each day of the 





month, and what is the mean distar ? A. The 
velocity of light is found by me th 
time required for light to pass over a measured 
distance The first determination was made by 


Romer, who found that light required 499 ve 


onds to come from the sun to the carth rhis 
was done by observing the eclipses f the 

vons of Jupiter. This work is described ir 
the text books of astronomy See Moulton’s 


Astronomy which is sent for $1.75 postpaid 
The best determinations of the speed of li 
America by Prof. Michelson, and 


of. Newcomb, ir 








lependently. They found 





results differing by only five miles a second. 
\ distance of some six or more miles was used, 


and the light passed over this distance twice 





it and back There is little doubt that the 
locity of light is known to a much greater 
certainty th 25 miles a ne nd rhe 
velocity of light multiplied by 499 will give 
the distance of the sun from the earth rh 


elocity of light may be taken as 186,330 miles 
per second, which, multiplied by 499, gives the 
mean or average distance of the earth from the 
the experimental determinaticn of 





the vel of light see our SuprLeMent No 


557, price ten cents. The average distance of 
irth is found to be 2 


Its distance varies from 221.600 miles to 





the moon f 8.840 
miles 
252,970 miles The distance of the moon from 
the earth is determined by simultaneous obser 
vations taken at two observatories as far apart 
north and south as possible The Cape of 
observatories 


Good Hope and Greenwich are 


thus situated The method employs 


1 may be 
und in the text books of astronomy The 
alculation involves the knowledge of the radius 
f the earth Since the 
orbit is now known, the distance of the moon 


shape of the moon's 
from the earth at any hour can be calculated 
for any time in the future 


(12091) G. S. O’B. says: About four 
» I read the description in the Scirn 
rivic AMERICAN, or its SUPPLEMENT, of a 

traption (the 
would so magnify sound, so it stated, that a 
fly walking over it seunded like a horse walk 


vears ag 


name I have forgotten), which 


ing on a board floor My recollection is that 
it was constructed out of a dry-goods box It 
may be that George M. Hopkins was the con 


tributor I desire to get full description of 
this sound magnifier Have you it in Suprie 
MENT form? A. The device about which you 
inquire is the microphone. It is found in every 
telephone transmitter and has for many years 
been used for transmitting speech. It depends 
for its action upon the fact that the resistance 
of carbon varies with the pressure upon it. If 
two pieces of carbon are pressed together the 
s reduced and more electric current 


resistance 
can flow The sound waves in the voice press 
upon the carbon in the transmitter and the 
current fluctuates so as to cause the receiver 
to reproduce the sounds at the other end of 
the line. We have 
upon the microphone, and can send you any 
number up to ten for 10 cents each 


published many articles 


(12092) C. A. H. asks: On two occa- 
sions I have come across brief references to a 
device in the form of a tube fitted with a 
polarizer of tourmaline, whereby the glare of 
reflected light from water may be eliminated, 
or at least considerably reduced, so that hid 
den rocks or other obstructions may be seen 
when traveling toward the source of light, as 
when the sun is nearing the horizon It ap 
pears to me that such a device would be very 
valuable to those who, like myself, run a 
motor boat in waters obstructed by reefs and 
shoals If it is a legitimate request, may I 
ask you to kindly let me know the address 
of some firm who could supply the article, and 
the approximate price of each? A. We do not 
know any apparatus employing tourmaline for 
eutting off the glare of sunlight shining from 
a point dead ahead, nor do we see how polar 
g the light could help in that way. Light 
from the sky at an angle of 90 deg. from the 
un is polarized, and tourmaline would disclose 


izi 





that fact and cut down the seeing power, but 
this is not the case near the sun. It seems 
to us that smoked glasses would be quite as 
efficient as polarizing apparatus. 


NEW BOOKS, ETC, 


Way or THE Woops. By Edward 
Breck. New York: G. P. Putnam's 
Sons, 1908. 16mo.; 436 pages. Price, 

Dr. Breck’s book is a practical field manual, 
intended to form a part of the kit of every 
camper, fisherman, and hunter. It 
concise yet thorough and authoritative infor 


THE 


contains 


mation on every subject connected with life in 
the North Woods, such as outfitting, fishing, 
shooting, canoeing, tenting, trapping, photog 
raphy, hygiene, the protection of nature, ete. 
A unique feature of the volume is that the 
author tells his readers not only what they 
should have, but where to find it and what 
it costs, 





SHort Curs To Carpentry. By Albert 
Fair New York: Industrial Pub- 
| lishing Company, 1908. 90 —pp.; 
12mo.; ill. with sketches and werk- 
| ing drawings. Price, 50 cents. 

Much of the matter of this book has ap 
“Practical 
its popularity led to its reproduction in book 
added to by 
starts with the aim of ex- 
short 
mathematical but 





peared in the Carpenter,” where 


revised and considerably 


form, 
the editor. Ile 
plaining the principle of each of the 
cuts explained, generally 
most simply explained, so that the young car- 
penter may learn the reason for the method 
jand more successfully apply it to “jobs” a 
little different from the 


best methods of performing practically every 


illustrations. The 
operation required in the carpentry of building 
and fitting a house are clearly described, and 
the book should be found very useful either 


by professional beginner or amateur 


DocTRINE OF THE 
MENTAL PHENOMENA. By J. G. Spurz- 
heim, M.D., of the Universities of 
Vienna and Paris, and Licentiate of 
the Royal College of Physicians of 

| London With an introduction by 

| Cyrus Elder. Revised Edition from 

} the Second American Edition, in 
Two Volumes, published in Boston in 
1833. Philadelphia and London: J. 
B. Lippincott Company. 8vo.; pp. 
459. 


PHRENOLOGY, OR THI 


Whether or not we agree with Dr. Alfred 
Russel Wallace that phrenology “should take 
its place among the recognized sciences,” there- 


by elevating it to the dignity of a science, we 
|} must admit that whatever there may be of 
| 8 ience in the study of the conformation of the 
human head was certainly brought out by Dr. 
Whether or not we take 
seriously, the new edition of this 


| Kaspar Spurzheim 





phrenol« 


authoritative book seemed more or less neces 
sary, inasmuch as it had been out of print in 
Mr. Cyrus Elder has 


endeavored to remove what he considers preju 


England for sixty years 


dices against phrenology in an analytical in 
troduction, in which he replies to criticisms 
by Spencer To us it seems 
that the physiological what 
ever Mr. Elder may think of them, are more 
likely to add to the science of the human 
mind than a study of 
|} book, inasmuch as whatever is really scientific 
in phrenology has been incorporated in physi- 


ological psychology 


made long 





psychologists, 


serious 


Spurzheim’'s 


Hanpspucn FUR Heer uNnpD Ftiorre. Enzy- 
klopaidie der Kriegswissenschaften 
und verwandter Gebiete. Unter Mit- 
wirkung von Zahlreichen Offizieren, 
Sanitatsoffizieren, BReamten, Gelehr- 
ten, Generalleutnant Z. D. Mit zahl- 
Herausgegeben von Georg von Al 
ten, Generalleutnant Z. D. Mit Zahl- 

| reichen schwarzen und farbigen, Ta- 
feln, Tabellen, Karten, Planen, und 
Textillustrationen. Berlin, Leipzig, 
Stuttgart, Wien: Deutsches Verlags- 
haus, Bong & Co. 

This is the third installment of the Handbook 
of the Army and Navy, which we have previ 
ously had occasion to mention. The present 
idlerfliigel, and ends with 
a biography of Eugen Albori. 


volume starts with 


DesIgN AND CONSTRUCTION oF INDUCTION 
Coms. By A. Frederick Collins. 
New York: Munn & Co., 1909. 
8vo.; pp. 295; 160 illustrations. 
Price, $3 net. 

Collins’s “Design and Construction of Induc- 
Until the dis- 
covery of the Roentgen ray in 1896, the coil 
was chiefly employed for the exhibition of high- 
voltage effects—beautiful, but of no practical 
value. Many colleges did not possess one of 


tion Coils” is a timely work. 


;any considerable size. The Roentgen ray was 
closely followed by the invention of wireless 
telegraphy, and thus other new demands were 
made upon the induction coil. It was also 
found that required new 
forms and proportions. The induction coil is 
the result of experiment. The new demands 
required new experiments to develop a_ coil 
which could fulfill these requirements. This 
book is the result of several years of work in 


these new duties 


such experiments. No one can turn the 
|}pages withcut being impressed with its prac- 
j tical cHaracter. The paper is firm and soft 
| SO that it takes the ink perfectly. The type 
jis large and distinct, the print open and well- 
| equiced the typography is in every way attrac- 
| tive Closer examination only confirms the 
first impression The book commends itself 
, to the mechanician and the scientific man alike. 
It does not proceed by the deduction of mathe- 
matical formulas for the calculation of the 
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different parts of a coil, since such formulas 

reliance when ap 
Slight differences in 
sizes, or in thickness 


have proved a 
actual case. 


ve ry poor 
plied to an 


quality of material and 


of insulation may lead one astray in the rigid 
application of a formula. Mr. Collins has 
taken up each part of an induction coil by 
itself and has discussed its size, construction, 
and adaptation to the other parts in a most 
complete and satisfactory manner. The best 
proportions are given for a series of coils giv- 
ing a spark of twelve inches and under. 
Higher than this it is not necessary to go, 
since one requiring more energy than can be 
converted by a coil giving a spark twelve 
inches long will use a transformer and not 


different uses of a coil 


such 


an induction coil. The 
considered 
adapt 
telegraph 


variations as 
a coil to Roentgen 
work are given. Of 
principally in the 


are also and 
are necessary to 
wireless 
these differences are 


ray or 


coursé 


secondary winding, where will be found in sepa 
rate columns the data for these two services. 
This is a very important advantage of this 
book over other books recently published upon 
this subject One cannot but notice the care 
with which small details are worked out. The 
numerous cuts show every separate piece in 
fullness and completeness. The volume con 


illustra 


euts as 


single 
many as 21 
illustrating the 
data fur 


tains 160 illustrations, while a 
contain as 
page 101 


rrupter. The 


tion may 
does the one on 


construction of an inte 


nished in the form of tables are quite as full. 
Of tables there are 122, containing the sizes 
and dimensions of every detail of every part 
of an induction coil, and also the prices of 
every kind of material to enter into it. It is 
difficult to see how any one with the slightest 
skill in the use of tools can fail to build a 


book af 
other 


guidance this 
displace all 


under the 
believe it 


good coil 
fords. We 
books upon 


will 


this subject. 


Statistics. Stock Ex- 
change Handbook. New York: The 
Manual of Statistics Company, 1909. 
12mo.; 1194 pp. Price, $5. 

The thirty-first annual » deals with 


THE MANUAL Of 


rail 


issue 





road securities, industrial securities, govern- 
ment securities, stock exchange quotations, 
mining, grain, provisions, cotton, money, bank 
and trust companies. It is admirably printed 
and the maps are clear and numerous. The 
information conveyed is of exactly the nature 
which is of almost daily request in offices 
where financial matters are of any moment. 
It should be on the desk of every railway and 
bank official 
THE BANKING AND CURRENCY PROBLEM IN 
THE Unitepv States. By Victor Mora- 
wetz. New York: North American 
Review Publishing Company. 12mo. 
The author of this book, Mr. Victor Mora- 
wetz, is an authority on corporations and 
finance His book is chiefly concerned with 
solving the problem of currency shortage, 
which seems to confront this country at re- 
curring periods. He advances a plan for co- 
operation between the banks and the Treas- 
ury, which includes a note redemption fund 
to be elastic, regulating the uncovered volume 


of notes outstanding, and thus giving stability 


to financial institutions generally. 


Tue New BUILDING 
tical Guide to 
of Labor and 


Estrmator. A Prac- 
Estimating the Cost 
Material in Building 
Construction, from Excavation to 
Finish, with Various Practical Ex- 
amples of Work presented in Detail, 
and with Labor Figured Chiefly in 
Hours and Quantities. A Handbook 

for Architects, Builders, Contractors, 
Appraisers, Engineers, Superintend- 
ents, and Draftsmen. By William 
Arthur, Box 482, Omaha, Neb. New 
York: Published by David Williams 
Company. 
Probably no 
on the part of the 
the estimation of building this 
reason any book will help 
him in solving the peculiar problems which are 
welcomed. Mr. 
demon- 
compe- 


judgment 
than 


nicer 

architect 
For 
materially 


task requires 
engineer or 


costs. 


which 


must be 
edition 


him 
previous 
that he is 
estimating 


presented to 
Arthur in his 
strated the fact 
tent to guide the 


has 
certainly 
engineer and 


his book brings 


architect. The new edition of 
the prices up to date and incorporates much 
new tabulated matter. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


May 25, 1909, 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 
Abdon inal supporter and truss, 


combined, J. 
COUR .ccsscces { 





Accounting and tagging syste -m, R Crane 
Acid, <a of acyl salicylle, F. Hof- 

BBABN ascccesecs ° 922,766 
Acid 7 rivative and mé¢ aking “the ‘same, 





salicylic, Ach & Sutter 22,905 

Acoustic apparatus and 
cally actuated, M. R. 

Adding machine, W. H 


mecha ni- 
923,048 
. 922,627 


method, 
Hutchison...... 
Pike, Jr 





Adding machine line and column gage, J. 
GB. VERGIE scccccccccssacecens ass 

Advertising apparatus, electric, 

Aerial machine, J. J. Rekar...... 


Aeroplane, J. Potts.......... 
Agricu'tural implements, soil 

tachment for, B. F. Luke 
Air brake pipe coupling, J. E. 
Alr compressor, automatic, J. 


Brodie. ...... { 


4,112 
Gruninger.... 922,694 


Legal Notices 
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PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, \ew York, vor 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
Trade-Marks and Copyrights 
Design Patents and Foreign 


ventions, 
registered. 





Patents secured. 


We undertake all Patent, Trade-Mark and 
Cepyright Practice, both before the Patent 
Office and the Courts. and we bave special! facili 
ties for handling Infringement and other suits in 


Federal and Stat 


A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 
are strictly confidential. 

Patents will be sent 


communications 


Hand-Book on 


request. 


Every patent secured through us receives 
special netice in the Scientific American. 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 


MUNN & CO., 36! Broadway, New York 


Branch Office, Washington, D. C, 


e jurisdictions. 


626 F St., 


Our 
free on 
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Alkali 


Amusement 





Bearing for 


B 
Boat salvage 





Air heating 
A. Siebert 


Air in subways, 


Ring 


Airship, 8. dD. Ww 
system, L. 
Alcohol, 


Alarm 
utilizatic 
production of, 
metals anc 
of carbon in, 


Alluvial deposits, 
A 


Crosby 


Anchor, land, 
Animal holder, T. 
Anode element, 
Anvils, 





and « 


ap paratus, A. 


Gilchrist 
manufacture of, J. Hay. 
Ash pan cleaner, J. E 

Atmospheric engir 
Automobiles 


and discharging device, 


apparatus for purify ing, & 


maize ears 
Stewart... 
1 making same, 8 
E. Weintraub 

recovering 


m of 


Pitzer. 
cas. . 
L. Cardwell 


McRoberts 
ie, Speirs & Holm 
ther vehicles, — 


for, J. A. MYSCEB. cccccccccce 


Automobiles, gea 
for, E. J. Gulick........ 
Aut er ete., 


Aut om bile 8, tors 
axle housings 
Awning arm, self 


CIBER .cccccss 


Awning roller support, J oO 
Axle for vehicles, 


jand cutter 


tanjo, N. J. 
tank, A. I. Zeige 
sar lengthening 1 
tarrette, W. 8S. F 
tath cocks, supp 
H. Glauber 
element 
team truss, J. 8S 
aring, antifrict 
verti 
middle, O. 


tedstead rail hanger, 


teet flume cover, 
sjending machine 
ferry box, S. H. 


Binder frame, F. 


sit gage, W. J. 
tiind and screen, 
lind, window, G. 
devi 
tobbin clutching 
dies, G. W. 
took clasp, A. Cc 
sottle 








tottle, non-refillable, C. Anderson 
tottle stopper, G. Kirkegaard..... 
tottle washer arm and brush, C. 
oO eens deeeedeweted sa 
tottle washing brush stem, C. K. 
ening 
tottle, me ans for extracting the 
A. J. GE. hos on as 40 cbeces¥ 
tox, C. Fasanacht........ce.eeeees 
tox, C. E. Boberg ee 
tox lid holder, H. W “Morrow... . 
tox lid, service, Mueller & Se huermann. 
soxes, apparatus 


Williams . 
‘elet, A. H 





‘ar construction, 
‘ar draft gear, ri 
‘ar, dump, A. Li 
‘ar friction draf 
O'Connor 


yr upper berth, 
upper berth, 
ar wheel, E. A. 
ar wh 
ars, steel 
& Sharp .. 
‘ard clothing, Ba 
ards, device for 
G. H 
‘arding machine, 
arousel or merry- 
‘artridge holder, 
artridge shells, 
Hooker 
‘arving machine 
“ase See Show 
‘asting and mak 
Manning & 8S 
‘asting hollow 
molds, EB. A. 
‘asting machine, 
‘asting structures, 
astings, making, 
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‘atapult, W. W. 


‘entrifugal machi 


and feeder, M. 
Band cutter and feeder, E. L. Hoy 
Koontz. ..... 


suppert, CC. 


Junggren. . 


Parsons. 


filing machine, B. ¢ 
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‘ar, shovel, E. 8. 


Rives. . 


r transmission 


motive power r fo 


jon tube ‘suppo irt 
of, BE. J. Gulick. 
ns folding, 


‘Nodla 


Bag holder, L, Pedersen. 
Bail ear, 8. Tevander.. os 
Balancing device, J. G. Callan 
Ba li. See Golf ball 

tall goal, basket, M. B. Re ach. 


Carlson cccee 
»kins. . 
r. ones 
nachine, KF. H. Ric 
Jechtold. 
ly pipe 


Gourlay 
ion, J. E. 
cal shaft 


Downe 


P. Jensen.. 
J. R. 
H. J McGill 
Ashmun. 
Grimme. . 
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P. Mitchell..... 
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means for rotatable. 


Knight. 
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J. G, Bower 
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gous materials, D. B, Luten........ « & 
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SOME NEW AMERICAN AEROPLANES. 
(Concluded from page 421.) 
plane he has made use of eight of these 
propellers, and has arranged them in a 
line between the two planes, idea 
being to give a propulsive effort through- 
out the entire width of the machine. It 
has also been proven that a number of 
small propellers will give a greater 
thrust per horse-power than one or two 
large ones. Mr. Kimball makes use of 
the same motor and wire-rope drive that 
he employed in his helicopter; but he 
has improved upon this drive by install- 
ing a friction clutch between the driving 


the 


idrum of the motor and the driven drum 


carrying the wire ropes. The clutch con- 
sists of a cast-iron floating ring, and aiso 
of a leather lining in these two drums. 
It allows a certain amount of slipping 
to occur at the start, so that the propel- 


lers are not strained and broken as be 
fore. It is also set so that it will slip 
with a 25 per cent overload. This im 


provement, according to the inventor, 
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tirely practicable. The wire rope used 
only \% of an inch in diameter, and 
sists of six strands, each of which con- 
‘tains 19 wires. The rope has a tensile 


2,000 pounds, while the pull 
to which it is actually submiitted is only 


There are two endless 
of four 


80 to 90 pounds. 
cables, one for each set 
lers. They are held under 
sion by a single idler for each one rhe 
motor makes 1,900 revolutions min- 
ute to 1,600 of the propeller, and the ca- 
ble travels at the rate of 7,500 feet per 
minute, or about 86 miles an hour. ‘he 
propellers have four blades each. They 
are 3 feet 10 inches in diameter, and 
have a pitch of 4 feet. The thrust ob 
tained is about 175 pounds. The moter is 
a four-cylinder, two-cycle engine of an 
improved type, the cylinders being 4x 4. 
It develops 50 horse-power at 2,000 R.P.M, 


propel 
proper ten- 


per 


The main planes of the Kimball ma- 
chine are 37 feet by 6%, feet, and they 
are spaced 4 feet 2 inches apart. They 


| have a very slight curve of about 1 in 26, 
and their angle of incidence is about 5 
deg. The rear edges project out 18 
inches beyond the main plane and are 
The machine is prévided 
with movable wing tips, 4 by 4 feet tn 
size, on the ends of both planes. There 
is a double-surface horizontal rudder in 
front, 12 by 21%, feet in size, the planes 
of which are spaced 3 feet apart. This 
rudder is located 9% feet in front of the 
main planes, It is operated by a 
convenient to the right hand of 
aviator, while another lever worked by 
the left hand operates the 
four vertical rudders each, placed on the 
the movable wing 
lever also operates the front 
order to steer when running on 


lever 
the 


two sets of 
This 


wheel, in 
the 


tips. 


| ground, 


The main features of the Kimball aero- 
plane are the use of multiple propellers 
and fitting of quadruple vertical rudders 
close to the main planes, near their ex- 
tremities. If the inventor can run his 
propellers at a high enough speed to ob- 


tain from 300 to 400 pounds thrust, he 
will probably be able to get in the air; 
but at the present writing he has made 


only one attempt, which was unsuccess- 
ful in this respect. 
ia a ee en 
MAKING THE EYE OF SCIENCE. 
(Continued from page 425.) 
of the proper shape and curvature. 
But, you will want to know, 
the workman the glass to be 


how does 


know when 


tested fits the test iss? It is in this 
“how” that the exquisite fineness of the 
test resides, for the beautiful phenomena 
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knows that the bigger the bubble, the 


more beautiful the colors, and the grewn- 
up knows that the bigger the bubble, the 
thinner the film. When the giase te be 
tested is laid in the test-glass hollow, 
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Garment rack. F. Wolf ee ° : 
Garment shoulder pressing ‘device, J. M 
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Garment supporter clasp, R. A. Moore. 
Gas bags or the like, apparatus for as 
taining the buoyancy of, 8. D. Wheeler. 
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Gas burner safety 
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to the magnification of the object seen. 
It is essential, therefore, that the mount- 
ing be absolutely accurate, a condition 
satisfied by using the same lathe for 
both making the mount and trimming 
the lenses of the objective. 

A photographic iens of high quality |< 
must pass tests of great difficultv and 
searching power. It is put in a camera 
and tried out on an accurate chart, and 
must “cover” a certain area of this chart 
at a certain distance, while rendering |< 
the image perfectly flat and without dis- 
Uncorrected photographic lenses 
aberrations—curva- 


tortion. 
have a great many 
ture of the field, spherical aberration, 
coma, flare, astigmatism, curvilinear dis- 
tortion, chromatic aberration; and a 
good photographic lens must be without 
or it fails to pass its tests. In 
the optical factory in which the illus- 
trations for this article were made, every 
photographic lens is provided with a 
ticket, and on this chart the expert lens 
examiners put down a check mark 
against every fault or aberraticn of the 
lens under examination. A perfect lens, 
such as is marketed, shows on its chait 
nothing more damaging than the pres- 
ence of a few minute air bubbles, im- 
possible to avoid in the special optical 
glass which is used in the production of 
“anastigmats.” These air bubbles, often 
giving great concern to purchasers who 
do not understand their harmlessness, do 
nothing more damaging than to decrease 
the light-passing capacity of the lens by a 


these, 


percentage equal to the percentage their 
area is to the area of the lens—a small 
fraction of one per cent 

In addition to testing out for optical 
aberrations, the hunts for strie, 
streaks in the glass, for strains, for im- 
proper centering, for imperfections of 
cementing, for poor mounting, for de- 
fects in the glass not classified, as 
scratches and marred piaces, so that, 
when a lens has finally passed the in- 
spector, it is a perfect specimen so far 
as human ingenuity can make it. 

Microscopic objectives, on the work of 
any one of which may depend not only 
the success of scientific experiments and 
the obtaining of new knowledge in a 
hundred branches, but even human lives, 
are the subject of the most minute care 
in testing. An unskilled observer may 
find it difficult to distinguish between 
the image made by a poor and a good 
one-twelfth, but the scientist who uses 
it, and equally with him the trained man 
who examines it beforevits being put in 
stock, has no difficulty in finding out 
from the severe test objects whether it 
will properly “resolve” the fine markings 
on a diatom, whether it has “color 
fringes” or not, whether its field is flat 
or not. 

Lens calculated, glass selected, 
and blocks carefully machined, glass 
ground once, twice, and again, lens ele- 
ments tested, repolished or ground if 
necessary, centered, mounted, again 
tested, charted, and _ reinspected, the 
glass eves of the microscope and the 
camera, twin cyes of science and the two 
most important tools in the laboratory, 
go from the factory all over the world 
to the laboratories where are made a 
large per cent of all the discoveries in 
science of all kinds, but particularly in 
the natural sciences and in all those de- 
partments of human knowledge which 
have to do with the body and with health 
and the cure of disease. And all the 
work done in these laboratories depends 
in the first instance on a little bit of 
glass, a mathematical formula, and the 
precision with which the glass can be 
made to fit the 2*n* of the master opti- 
cian. 


tester 


shells 
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Testing Ancient Bronzes, 

Old objects of bronze and copper are 
usually covered with thick layers of oxide 
which make it impossible to recognize 
the true character of the metal or alloy. 
The removal of this highly valued patina 
is not generally allowable, and the metal- 
lic surface that may be exposed at sharp 
(Concluded on page 435.) 














Gas engine, E. J. Gulick. eaduteespeevace 923,046 
Gas extractor and mine ventilator, “G. Laws. 922,603 
Gas machines, interlocking device for, L. H. 

BOUTS oo dc nncdsnncs fone ceeusssictyy .+. 923,063 
Gas, manufac an oe H. Cone........--. 922,857 
Gasolene mame. BH. J. Wegmer....scccesess 923,093 

Gate, et Parr 

Gate opener, v A. Schuster 

Gearing, G. Westinghouse............-.-+++ 
Gearing, reversible transmission, M. W. 

BE on i nSanencines s¥ives ceedesisen 922.599 
searing, speed change Garvin & McClellan. 922,880 
Glass drawing mac hine, L. A. Thornburg... 922,973 
Gluing textile fabrics, machine for, Schroder 

Me CEE ' ony ob 06 55.c00s800000 cc ccetsoense 922,962 
Golf ball, E Kempshall Lddbeeedesetccocgeess 922,773 

Governor, W. Fox. . 922,689 


Grading attachment for vebicles, road, W 
S. Livengood .. a. 922,493 
Grain bin dump distributer, J. R. “Pattinson 922,944 
Grain mill signaling attachment, B. B. & J 
W. Spratlin on ; 
Grain sprouting or germinating ‘apparatus, 
A. W. Grunwaldt.. f 
Gramophone, L. T. Haile 
Gripper attachment, J. R. e 
Grubbing and root breaking machine, D. M. 
Gateh 2. cccccceseccccccescoveress gee 


922.821 





Gun, portable, O. Lauber......... 
Gun, recoil, Lauber & Bominghaus.. . 
Hammer attachment, D. M. Eddy........ 


Hanger. See Bedstead rail hanger. 
Harness suspending means, J. Howard.. 
Harrow or cultivator, J. Courtenay...... 
Harvester, potato, L. Kniffen...... 
Harvesters apparatus for straightening 
grain upon. D. H. Simmons g 
Hat brim curling machine, C. EB. Sackett... § 
Hay fork, A. A. Parish.........eeeee+e> . 
Headlight. R. H. Welles.. 
Heating device, Perelzveich & Rose onbuseh . 
Heating device, orchard, R. Henry.. 
Heating plant, room. B. Korting 
Heating storage water, system of, J. L. 
Curran ...... oer bvecveeecees cee 923.025 
Heddle making machine, Cc. B. Borgeson 923,011 
Heel and parenaner therefor, boot, J. W 
Baddock 
Heel, shoe, M “Molitor 
Hinge, D. W. Lenahan... 
Hinge, C. W. Ellerbe 
Hinge, post, W. S. Emery. 
Hoisting and conveying apparatus, 
Norris .. 
loisting apparatus, H. ‘Aumund. 
foisting apparatus, W. F Murra 
I 
le 
1 
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oisting apparatus, C. Conklin. . 
» lug and connection, J. T. Hogan 
orn, cam operated, M. R. Hutchison... § 
forn or alarm, mechanically actuated 
diaphragm, M. R. Hutchison...........- g 
Horse detacher, J. G. Miller 
Horse detaching device, M. F. “Sadler 
Horseshoe, G. Marshall.. 
Hose coupling, gas, C. Sa utte 
Hose pipe coupling end pate ly ” Nelson 
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& Brown ..... DU ae 
Hot-air engine, E. M enters nasasscesed { 
Hub clutch gear, vehicle, B. Settergren. . 9 


Igniter timing device, J. G. Heaslet..... 
Indicator, H. D. Flegel : 
Inkstand. W. Rodiger.. nsecooe odes 
Insulating joint, A. F. Batchelder...... 
Insulator, electric line, R. Henry.... 
Insulator, third rail, L. M. Randolph. - 
Internal combustion engine, C. D. MeClin 
tock 








Internal combustion engine, T. D. Kelly... 
ire ming board, S. A. Barber..........++++ 
board, H. F. Knorr. 
Tr ning board, G. F. & C 
i table, folding, C. A. Detwiler : 
Irrigator having a constant temperature, E. 
de N. du Plantier...... 
Jam dolly, A. Ricketts. . , op apeeess 
Knob spindle compensator, W. S. Trask 
Labeling machine, F. W. Wild, Jr..... 
Labeling machine, bottle, G. A. Thornhill 
Labels B garments, ete., attaching, M 
Ma eccnsenseeccece oe ee oe 
Ladder oi B. Fuller 
Ladder, trussed, A. P. Bover 
Lamp, electric are, L. 0. Kozar.. 
Lamp, gas, A. H. Humphrey a { 
Lamp, mercury or other vapor electric. Kent 
& Lacell ° . oe 
Lantern, Koch & Mayforth 
Latch, door, E. H. Todt ° 
Latch, gate. B. H. Hannemann ‘ 
Lathe. self- fe pecing seratch brush, J. H ‘Goss § 
Lemon sque Bennett q 











Lens for bul ding lights, F. Schwic kart. 
Letter box, H. C. Gilev.....ciseccccccssees 922 | 
Level, H. A: Sehiats.....ccccccscccsseccccve | 
Lifting jack. A. M. Colt...........-ccseses & 56 | 
Lightning arrester, E. E. F. Cre ighton. 
Liquid elevator, J. P. Buchanan. ove TA 
Liquid raising means. H. P. W Esping .. 922.870 
Liquids, apparatus for controlling the flow 

of, A. Priestman...... . 922.629 
Loading and unloading mee hanism, G. Davis 923.028 
Lock alarm. J. Newman... ; ... 922,616 
Loom, W. C. Perry ° . 922,718 
Loom thread parting: mechanism, A. E. 

I ae ois ncebcels tresecetwes 922,511 
Looms weft-feeler for automatic weft- 

replenishing, W. R. Stitt ‘ 922.539 | 
Lumber handling apparatus. C E Cleveland. 922 854 | 
Magnetic senaration Weeki cess 922,800 


Mail bag delivery apparatus, G. A. Mains. 922,707 
Mail bag exchange apparatus, C. W. Burke, 
a 


(ia | PPrrrrerrrererrr rrr reer rrr rrr 922,665 
Mz ul receiving and delive ring apparatus, au- 

tomatic, H. H. Hunter ......... 922.701 
Maize cars, utilization of, F. L. Stewart . 922.822 
Mangling roller, y. Lauterbach. . . 922,488 
Manhole frame and cover, combination, D. 

A. Harrington ... 922.892 
Manure spreader, W. I. Wie ~demey: er. - 922.830 
Mashing machine. A. R. Keller .......... 922.486 
Match box. G. Gleasure 4 . . 922,472 


Match safe and cigar ¢ utter, ‘combined, dD. 
Cc. Planigan ‘ oan 

Match safe and lighter, J. G. & A. 
Portteus 

Measuring and indicating device, 


Mechanical movement, R. j > A Forman.. 
Mechanical movement, 0, i. Slafter.... 











Metal construction, W. P. Lawrence........ 
Metallic linings, men WS seamless, Burr & 

Gibbs .... eo» stsescesonnn 
Metronome, White 6, fimnter pew 
Milk container, G . Maxwell . 
Milking machine, 0 } Jis'eceanadee Fa 
Mill. See Pulverizing or grinding mill. 
Mincing mechine knife, A. Gomory. d 922.884 


Miter bex, Eastman . ae 4 
Mixtures. amines for obtaining | intimate. 
Dor-Delattre 922.863 
Mortar mixer. G. D. Scheiffler 
Motor control system. H. F. Stratton 922,540 
Motors, short circuiting device for electric, 
% A. Gehnur ..... 
Mower attachment, 8. E, Staal .... 
Muffler cut out mechanism, L. 8. 


Chad- 
wick » itp ob 0 05 oan edeaswecasie 
Music holder, R. W. Mills ...... cece os 
Music roll container, L. Haas .......+. 





Music sheet turner, Shaw & Yost. 
Music instrument, stringed, A. 8. Le slie. 

Needle lubricating device. J, B. Hadaway 

Needle and the like, holder for, F. W. 

TEAWHES  cccccccscsscccsscescenecesceces 922.893 

G. L. Burden . 922.664 

H. B. Helm § 5 












Nuisance, device for pre epeeer dog, 
Roberts ...... : 
Nut and bolt, self- locking, “M. Jacobs...... 
Nut lock, 8. Truston.........cesccosses 

Nut lock, L. T. Twyman ......... 
Nut lock, R. F. Roms ........0.. 
Nut lock. R. Scherer ........-+++. 


Oil can, T. W. Alexander 

Oil switeh. H. L. Van Valkenburg. . 
Ore pulverizer. Good & McCullough. ee 
Ore treating furnace. C. C. Medberry 
Ore volatilizine. revolving. H. H. 
Ores, treating nickel, A. G, Betts 
Oven, camp, W. H. Hart, reissue. 
Packing box, G. Cerf 
Packing for elastic fiuid turbines, shaft, 
. Ahlquist ives 


















=| DENNSYLVANIA R. R. 
Reminder Bulletin. 


The highest class railroad 
train in the world is 
THE PENNSYLVANIA SPECIAL. 
Its regularity of schedule is 
proven by performance. Its 
equipment fits the busy man’s 
convenience, its time his leis- 
ure. 

He may rest, read, dictate, 
eat, and sleep in the closed | 
hours of business. It is an 
annex to his office and a re- 
production of his club. 

New York to Chicago be- 
tween suns. 

It’s a day to the good. 

Leaves New York 3.55 P. M., 
arrives Chicago 8.55 A. M. 

Leaves Chicago 2.45 P. M., 
arrives New York 9.45 A. M. 
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ICE YACHT BUILVING.—COMP LEE E T 


details for the construction of Ice Yachts, with many 
| Dlustrations, are contained in SUPPLEMENT Nos @24, 

4 and 1253. Hach number gives plans of 
Price 10 cents each. For sale by Munn 


|A- Stein & Co., 182 Center Ave., 
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MOTOR of any kind—before you spend « cent—write your name on a 
. ostal card and mail it to us—we will send you our catalogue 
hat actual owners of Roberts Motors say, and judg» fov yourself 


ROBERTS MOTORS 


4% TO 60 H. P.) ARE TROUBLE PROOF 
They are designed by E. W. Roberts, M.E., one of the most expert mechanics! engineers fa th 
U. 8. o_ constructed under his personal supervision, 
Nothing is experimental. They have no freak ideas—oo base explosions or back fire. Ever 
Roberts Engine is thoroughly tested in the best testing room in the i 
Don't fail to send a post card for our catalogue and Bo -. 


ROBERTS MOTOR CO., 1411 Columb 


t Testimonials, 





Ave., Sandusky, Ohio, T. 8. A 








Schools and Colleges 





Electricity 


Practically Taught 
wy we the medium of tools and machinery. 
wn studentslearn by doing the work them- 









i> he lenges ond ben Electrical 
Schl inthe U. S. cw er ae 
Wine or call for 


“HOW TO REMEMBER” 
. Sent Free to Readers of this Publication 
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Prepures for the bare 
Three Coutses: College, 
Post-Graduate and Buske 
ness Law. Wethod of im 
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struction combines 
and practice. Ap 
by the bevch and bar. 


Classes bec in each month. Send for 
rules for admission to the bar of the Ho 
Chicago Correspondence School of Law 
506 Reaper Bleck, Chicage 


LEARN VV/ATCHMAKING 


We teach it thoroughly in as many months as it 
formeriy took years, Does away with tedious apprer.- 
ticeship. Money earned while studying. Positions se- 
cured. Kasy terms. Send for catal 


ST. LOUIS WATCH MAKING SCHOOL, &t. Louls, Mo. | 


How to Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
A. Frederick Collins describes fully and clearly with 
the help of good drawings how an independent multipk 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, “How to Construct a 100-Mile 
Wireless Telegraph Outfit.” 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 


MUNN & CO., 361 Broadway, New York 
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A Swing of 
Steel el Springs 


. sunshine te 
Mosay ep ry 
y Clean, healthful joy that 
a. \1> will recall pleasent 
=7S memories, A little 
third seat for beby 
alo makes a fine foot 
rest, End seats with spring backs for adults. Hes » gliding 
motion that ends gradually. No jerks or jolts. 
$9 | ROOM FOR (9) NINE entire | i to $1075 
family. Richly colored canopy. 
ob te SWING play-house. Absolutely no noise—easy, spring ne 
motion. Don't waste money on a wood swing. First at 
wholesale. WRITE TO-DAY. BUY ONE on money 
back plan. 
D, H. BAUSMAN, 9 Aine St., Bausman (Lancaster Co.) Pa. 
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More handsome than Grick, Dar 
able as granite. Petty} hes $35 9» 
rete block machine, san ave 
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and cement are all that j 
Simple, ensy and quick. We 
furnish full mstructions. Save money 
for yourself or make money by 
seiling blocks. 

Write fer catalog and suggestions 


THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind. 
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TURBINES. — THEIR CON- 
struction, Upamation and Commercial Application 
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meters 


_anaate y Ne. SORS,— Wanted to buy alarge boild- 
abandoned manufacturing plant baving a larg: 
wer in a populous tow: 


No, S9S9. 


wats rm 


Inquiry Wanted a machine for making 


cn 4 ber Mats 

Inquiry Ne. 8990. For information regarding 
N wot made of leather but similar to the same and 
are as durable 


ommunicate with 
revery-day wear. 


Wanted to ¢ 


Inquiry Ne. S91. 
straw hats f« 


manufacturers of large 


Inquiry Ne. S992.— Wanted to buy cheap glass 
suitable for images of animals, et 
Wanted to buy producer cas 


Inquiry No. 8993. 


Inqu 








produce very high temperatures 


ry Ne. 8904.—For manufacturers of an ap- 




















x g. J. Siege 
4 1 sealing device . 
R 
| milk rN. O 
I f able pas J \ Jense 
‘ I Ww. ¢ € 
I i Aspenleiter & Mille 
Ss, € I Kauf 
i Ss. I I ¥22, 687 
| F. ¢ Low 
te, I iH 
l x I W DD sth 1" 
| y E. Clif 
I “ Hi ant 
1 G A Wheels 
1 k the s A. I 
Ebbels 
I es. automatic light shield f 
ving, D. C. Woodwortt 
! J. K. Dalkrat 
I z king eet, ¢ Board 
I g ‘ eet, T. C. Jacks 
Pipe u blank f the fac 
e of hei le gs f ( H. W 
I H. B. Hodge 
t D. B. Edwins 
' at ‘ Lind 
I “ fer < listributers, broad 
< ‘ f B. I Cranwell 
“ I ‘ MeCoy 
I . R I t 8 
I v, rolling d I Su 
Plug ‘ ‘ I «& 
St 922,544 
I ket box t ‘ Tense 922,592 
plece fas g 4a ‘ eee 
J sup} Tr. Haines 
I t ard and far mt “lf . K 
M te 
t ligg J Reuthe 
I at ligg J. Ss s 
I transmitting device, F. R. MeBert 
Press, A. ¢ Fel 
I g 1 | t ticket I 
W Ss 
I ting. t k s for N. I Tor 
I ie } ‘ 
Prope y nate 
| . } 
I ‘ — - 
J 
rG é I I Port 922,50 
aul P. Lewis 
se 
t. ¢ I Be 
‘ A. R. Foss 
R and = gutt mbined f J I 
B er 
Rail cha J. ¢ W ise 
Rail fastening M F. Bonzar 
122.84 123.008 


Smith 





Rail joint, ¢ t ze 

Rail joint insulating, B. Wolhaupter 

Rails from spreading for preventing 
Cc. H. Magruder 

Railway spike and 

Railway sw t 








Regist g the mea working | in- 
licator for « tinuously M 
tel e. IL. Kitse 
Roek dril gz engine water feed lust lay 
g. ( H. Shaw 
‘ r eultivator, combined, O 


E. Mattmar 
Sauve 


Knapp. 


A. Flatt 
ring, harness, W. H. Aide 
I 





‘ € sutoma tie Ww ». Gelser 
Salt cella H. J. Trimt 
s levice, S. I 

| wheel, W ( 
~ ers, E. Spr 
3 A 5 low lock 

I W. Hold 

Sash “ iutomatic, E 


h 
Sash lock, window, H 
king device, J 
screen hanger 
Saw blades and means for attachment of 
he saw vl theret ip plate for 


Saw der 





I Dorsey 


Sew : t r mechan 


Shaft coupling 

machine f t vs 
Goad & Haye 

Shear table and act 

for, F. C. Biggert, J 


Ship’s draft indicating m« 1M 
Shoe, J. E. Shawhan 

Shoe cleaning device, R. He 

Shoe fastener, C. P. Topliff 

Show case, L. Spady 


Sight. J. T. Peddie 








































Simple Gravity 
Filter and Cooler 
This is one of / 


the few filters that 
removes Germs 
purifies as well 
as clears water 
Analysis provesit 
1004 efficient in 
removing the 





oF LAMBEKL MODEL 19, 91/50 


\| Meeting the Demand 


"THE Lambert Touring Car Model 19 meets the 


dreaded shoid QE 

teal. Sane \ demand for the right kind of a car—an ab- 
you to have solutely dependable touring car—at a moderate 
jeer, cool price. There isn’t better value on the market, 
refreshing 

Sprin for the price, than this long, graceful, speedy, re- 
Water liable five-passenger, friction-driven Lambert. 

Al Model 19 has 117-inch wheel base ; 4-cylinder 
ae - Rutenber motor with adjustable fan attached; 35 


to 40 horse-power; speed, | to 50 miles per hour ; 
Lambert friction (most efficient) transmission; single 
silent chain drive, enclosed ; painted Lambert green, 
striped light green; weight 1900 pounds; generous 
equipment of accessories and full tool kit. 

The Lambert friction drive, added to general 
high class design and construction, gives each of 
our six Lambert Models very distinct service ad- 
vantages that appeal to the buyer who investigates. 


Write for fully illustrated descriptive catalogue. 


BUCKEYE MANUFACTURING CO. 
1814 Columbus Ave. Anderson, Ind. 


KEROSENE 
BoatEngines 


as made by us, are practical. economical 
and extremely powerful. Use lessthana 
pint of K eresene or distillate per horse 
poweranhour. There’s more power 
per galion in these cheap fuels than in 


because it filters just as spring water is filtered—through porous 
rock which leaves all impurities on top 

Filters Ice and Water which many filters will not do. 
Lasts a lifetime. There is nothing to break or wear out. sily 
cleaned and a child can handle it } 

Capacity 8 gallons enough . the: ny needs of an average | 
family. Ask your dealer. If h t Monmouth Filters we 
will ship one fre ight prepaid, any so in U 


on receipt of $5.00 (West of Denver $6.00) 


guaranteeing safe delivery 


Thirty Days Trial. We are so sure this 
filter will more than please you, we are willing to 
refund money if you find it other than as repre- 
sented. Write for booklet and tell us your dealer's name. 


Western Stoneware Company, 


650 Sixth Avenue 
Monmouth, Ill, 





























A safe, very 
brilliant, power- 
ful, steady, white 
light. Is better than 










and cheaper than kero- 
ne 





Every lamp ts a 





































-omplete self-cone Gasoline. You easily save $15 to $0 a 
tained miniature Gomnee. 
ight works. 
Clean — bright — odorless U RIE E MARINE 
portable. Made in over MOTORS 1 Cylinder 
200 styles for every pur- 4, 6and9h.j 
pose, Fully guaranteed. ’ Ways ready Ww go : . » 
Catalogfree. Agents wanted. ar Qt mal ITY ENGINES—made to last 2 Cylinders, 
t repairs or a st 
THE BEST LIGHT Co, i ever-aay die pyre 
87 E. Sth Street . ontest against 3 Cylinders, 
Canton, 0, “ee es 18 and 27 h.p. 

















bu BRIE MOTOR CO., aucin's:. Detroit, Mich. 


Ten M\illion 
GAYLOR AUTOMATIC STROPPERS 


Resharpen all your dull blades in a few 
moments, giving them a hairsplitting _, 
edge better than new 


The motion 
is automatic, no practice required, 
a child can use it. _ It is the only 
stropper in the world that 2 
fully sharpens double-edge 


In case with barbers’ ee ~<a Hide Strop, $2.00 


Order through your dealer. Or will send postpaid on 

receipt of price. Be sure to state for what make of Blade 

Money willingly refunded 
White for descriptive circular. 


oe |. 6. GAYLOR, Stamford, Conn. 


Two Good Books for Steel Workers 

















Pushes your boat like a ¢ et 


takes up 
room of a dwarf. Mos en 










$1.00 





stamps for *¢ Ignition and Va- 
pooteeten,” andiest 


et ssued fi 






bene- 





not entirely satisfactory. 
Agents wanted. 





UNITED MFC. co. 


173 W. Woodbridge St, 
Detroit 





















NO HAMMER NEEDED 


with our Automatic Adjustable-Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurate 
and quick work done with- ————i ee) 
out a hammer in either light 

w heavy strokes. Vorking 

parts are hardened, cucanle and easily accessible for 
necessary repairs. Point can be removed for regrind 
ing and easily replaced. Size 5in. iong when adjust 
ed for medium stroke. Price 2.00. 

Send for 22 page catalog No. 18-B. 


Hardening, Temper- 
ing, Annealing and 
Forging of Steel 


By JOSEPH V. WOODWORTH 


Size 6x9 inches. 288 pages. 201 illustra- 








THE L. S&S. STARRETT CO., Athol, Mass, U. 8. A. 





tions. Price $2.50 postpaid 

HIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, making it a book of great 

value to toolmakers and metal-working mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and various metal- working tools, shear blades, 
saws, fine cutlery and other implements of steel, 
both large andsmall. The uses to which the lead- 
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 


Two and Four Cycle. One, Two and Four 
Cylinder. Stationary aud Marine. One 
to Twenty H. P. Catalogue FREE 

PALMER BROS., Cos Cob, Conn. 


New York East 














hardening and tempering of special brands. A 
chapter on case hardening is also included, 


The American Steel 
Worker 


By E. R. MARKHAM 





Strelinger Marine Engine Co 


56 Congress Street, East, 





Detroit 











The FREEPORT HOOK will CATCH FISH 





not satiafied. Handsome strated booklet Fi. EF 


LOUIS BIERSACH, Freeport Hook (Block H9), Freeport, Ill. 


Size 5%x8 inches. 367 pages. 163 illustra 
tions. Price $2.50 postpaid 
HIS is a standard work on selecting, annealing, 
hardening and tempering all grades of steel, 
by an acknowledged authority. The author 
has had twenty-five years’ practical experi- 
ence in steel-working, during which time he has 
collected much of the material for this book, Care- 
ful instructions are given for every detail of every, 
tool. Among the subjects treated are, the se tectionl 
- what king | Of Steel to meet various requireme nts: how to tell 
ye | Steel when you see it; reasons for different steels; 
how to treat steel in the making of small tools, taps, 
reamers, drills, milling cutters; hardening and tem¢ 
pering dies; pack-hardening; case-hardening; an- 
nealing; heating apparatus; mixtures and baths, 


FISHERMEN 


It is hand made, from the best materials procurable 

weedless and snag-proof—s perfect, natural 
| hold the *“* big one.” Words of praise from hun- 
f prominent sportsmen and business men. Ask 








h. Try the Hook—-money back, quick, 
Ask for it. 





WELL 





the best kind, and why ; and in fact everything that 
a steel-worker would want to know is contained in 
this bodk. 


OUR SPECIAL OFFER : 


DRILLING 
MACHINES 


The price of these 
books is $2.50 





inquiry No. Seve. Ww antes s machine oF process : - I | each, but when the two volumes are ordered from 
: ces - . Sign holder, G. Huneryager cece Over 70 sizes and styles, for drilling either deep or 
for elitting or laminating the eds gee oe heav y card. | oie "inainatek Ta O. eee... Steen shallow wells in any kind of soli or rock. Mounted on | us at one time, we send them acronis to any address 
oe ae) aed ressing the edge after | Sign. movable advertising, J. H. La Pearl. wheels or on sills. With engines or horse powers. | in the world on receipt of $4.00. 
bee ++ nt The object of the process is to produce an | Signaling system, J. Means Strong, simple and durable. Any mechanic can operate . 
ane that sb waterproof and which shall not fray | Siphon, W. Harrison them easily. Send for catalog. MUNN & COMPANY, Publishers 
wT split when in us Skat A. J. Kennedy WILLIAMS BROS.., Ithaca, N. Y. 361 Broadway, New York 
Please mention the SCIENTIFIC AMERICAN when writing to advertisers - 
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a 
point and edges is too small to afford the 
desired indications. Two German inves- 


tigators, having found that pure copper 
and bronzes containing various propor- 
tions of tin give characteristic streaks 
when rubbed on a touchstone, have de- 
vised a method of determining approxi- 
mately the composition of any bronze ob- 
ject by comparing its streak with those 
made by a series of bronze bars of known 
composition. In practice, four such bars 
are found sufficient. The four bars are 
rubbed on the touchstone (Lydian slate 
or polished biscuit ware) and by the side 
of the four marks a fifth is made with a 
point or edge of the object under investi- 
gation Pure copper gives a pure red 
streak, but a tinge of yellow is added by 
as little as 1 per cent of tin. 

Chemical analyses of prehistoric bronze 
show percentages of tin ranging from 1.5 
to 30, but very few specimens contain 
less than 6 or more than 12 per cent of 
tin. Silver, lead, antimony, arsenic, bis- 
muth, nickel, and cobalt occur only in 
traces, and the proportion of iron is also 
very small in most cases. It is a remark- 
able fact that nearly all prehistoric 
bronzes are very nearly or quite free from 
zinc, of which many modern bronzes con- 
tain as much as 10 per cent.—Umschau. 





—_0+o-—___—_ 
America’s Heavy Fire Loss, 

At the forty-third annual meeting of 
the National Board of Fire Underwriters, 
held in New York city May 13th, Presi- 
dent J. Montgomery Hare made an ad- 
dress, in which he stated that a compari- 
son with statistics of losses in foreign 
countries shows that the loss per capita 
in the United States is from 10 to 30 times 
greater than in the principal European 
cities. For the last five years, he said, 
the annual fire loss in this country has 
averaged $269,200,412, the total for the 
period being $1,346,022,059, or about three- 
quarters of a million for each day of the 
five years. In this period the figures were 
largely increased by the San Francisco 
conflagration, but even taking the two 
years since then the losses have kept well 
above the $200,000,000 mark. 

Without counting losses from forest 
fires, the destruction of property in 1907 
by fire totaled $250,084,709, and in 1908, 
$217,885,850. The figures for this year 
give no promise of improvement, Presi- 
dent Hare said, having reached a total 
of nearly $53,000,000 for the first three 
months, 

———__+oe—___— 


According to dispatches from Atlanta, 
nothing which has been suggested for the 
benefit of the South since the war has 
aroused such unanimous enthusiasm as 
the proposed highway from New York to 
Atlanta. Whereas the suggestion origi- 
nated with automobile users, it is obvious 
that any scheme for the promotion of 
good roads through country districts re- 
mote from railroads must directly benefit 
agricultural and other large communities 
largely dependent upon highways for 
transportation. Three alternative routes 
have been suggested, all of which follow 
the same course from New York to Phila- 
delphia. Two routes thence to Washing- 
ton are identical, whence one lies through 
Rapidan, Charlottesville, Lynchburg, Dan- 
ville, Greensboro, and Salisbury, where it 
joins the third route and reaches Atlanta 
‘a Charlotte, Blackburg, Spartansburg, 
Hartwell, and Winder; while the other 
£0es through Richmond, Petersburg, 
Raleigh, Columbia, S. C., and Royton to 
Winder. The third route leaves Phila- 
delphia westward to Harrisburg, thence 
down the Cumberland and Shenandoah 
Valleys to Harper’s Ferry and Lexington 
crossing the mountains to Martinsburg 
énd Salisbury and continuing as above. 
The New York Herald and Atlanta Jour- 
nal have offered prizes for the best sec- 
tions of road in the various districts, and 
an endurance test for automobiles is pro- 
jected, with the object of comparing the 
Tesults on different routes, the ultimate 
decision as to the highway route being 
dependent upon the local road corditions 
achieved by local authorities 


——— 





Skirt marker, Wells & Meck...........0. 
Skirt marker, J. D'Elia ...... 

Slack adjuster, automatic, C, O, Anderson. { 
Sleeve, splicing, H. Frankel . honed 
Slicing machine, bread, G. A. Kinder...... f 
Sliding gate, W. W, Wasden ............ 
Siip coupling. B. J. Gullick .......ccccccce 
Smoke consuming furnace, P. J. F lanagan. 





Suap book, W. Geemne scisccscccsvccvese { 
Soap holder, liquid, H. W. Burgner.. ° 
Socket fastener, E. L. Millet 





Soy or sauce substitute, manufacturing, K. 
Okazaki ° 

Speculum, C. Hl. Borde 

Speed adjuster, L. R. Culy 


Speed controller, W. J, Seitz 
Spindle J. N. Kelsea ... 
Spoke, T. Tl. Walbridge 
Spring wheel, E, B. Andersot 
Spring winding val A Worcester 
Sprinkler system, automati« ‘J P. Casey 
Stadia reading apparatus . J. Young. 
Stalk cutter, cpap and similar, M. B. 
Sherman ° ° . 
Station indicate H.. ¢ Wallace 
“team generator, TI. Ritchie ‘« 20 
Steam generator and heater, F. L. Dutcher 
Stencil machine, G. Remusnider 
Stoves, lamps 
A. Caldwell, Jr ° 
Strain resisting mechanism. G. Hi. Fe wayth. 923.040 
Strainer for lubricating systems, CC. H. Wor- 


sey 








922 666 





Stream motor, R. Wilson .. 

Stream motor, I. J Hansen 

Street cleaning machin F. BR. Dickason 

Suit case attachment " Cosgrove ‘ 

Sulfocyvanids manufacture of K M 
Chance . 

Surgical device, C. EB. Eekrode 

Swing attachment. M. R. Grant 

Switch See Electric switch 

Tabulating mechanism. 8S I. Quines 

Tae or eee! A S. Rheaun 

ralking machine stand and hern, combined 

* HH. C. Miller, reissue 

Tank heater and igo cooker, J. S. Christen 
sen 

Tank indicator, liquid fuel, S. H. Peckham 

7 trap, S. A. Huntley 

ing cloth, ete., device for, S. Grimson 887 
printing, I. Kitsee . 
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transmitter. T. J. Dunn 

Dixon 

A. H Dyn n 

iting ships’ scilla ns 

Mustin 
‘ double, E. Donitz 
Theatrical effects means for producing, 
A. F. Salle 
The pot mabey keratin composition, B. RB 
© » feeder, J. H. Schlenter 

Threshing machine separator. R. McLaugh 


Ticket t \. Smith 
Ties, means for securing splice bars to, M 
F es 








Time A. P. Schmucker 
rire cover, spare, HI, Cohen 

Tire, pneumatic, F teddaway 
T’re protector, E. J. Weidner 
Tire tool, J. A. Swinehart 

rire ehicle, A. M. MacFarland 
Tire, wheel A. R tangs 





Tool, hand, A. G. Lamb 
Te - 
Te ohn .. 
Tr Kingsbury 
r* penes 
Tr: e, F. Woodhouse 
Train or le, electric, J Crevelin 
Transportation system, elevated, 
srock . ‘ owe . ee 
Trowel, J. W. Denton ° 
Truck, car, C, S. Shallenberger.... 922.966 
Trnuek, railway 4. M. Clark acess 


Tube forming machine, L. C. Smith cee 
Turbine, elastic fluid, Hanzlik & Hellmer 
Turbines nezzle for elastic finid J G 


Turn table, H. M Verplanck 
Type bar. justified. F. H. Richards 
ype ribbon handling device, E. C. Mag 


922.927 


nus 
Typewriting and calculating machine, com 

bined, H. D. Bolton . ee 922,550 
Typewriting machine, G. C. Carhart.... § 016 


Typewriting machine, 0. Woodward 
Trpewriting machine, FE. E. Barney 
Typewriting machine 7. a Hi alasd 
3.120 
Typewriting machines decimal pores ing 
mechanism for, Laganke & Smith 
Typewriting ré chines, variable carriage feed 
for Sm ith . 2s 





Umbrelia, folding k Baan - csaicses 
Valve Cc. er ° 
Ww Cc Westaw av 








gate, P Smith Fo.cccccccecs ° 
lock, I _Toback = he AEB 923.000 
Vamp trimming machine, J. B. Hadaway 922.697 
Varnish gum yee producing sam J J 
Ke oe. r 2 922.506 
Vehicle br ae operating mechanism, moter 
y, a se " 922.916 
Vehicle exhaust dissipating apparatus, m 


tor, G E. Whitney ‘ 

le r hosnital and other purposes, W 
ernstein 
or platform gear, J. Erret 

L. C. Burnet 

E. L. Barton 
iz and turning device, J. M 





FE. S. Kintz { 
Vehicles device for automatically stop 
ping. S. H. Cluxton ‘ 

| Velocipede, R. V. Jones 

| Veneering drying apparatus. G. M. Walker.. 





Vessel hull construct! FE. 8. Hough 
Vibrating screen or separator, Bell & Stur. 
tevant 
Vise. bench. P. FL W» Ay 
> oller, multir FE. W. Stull 
ine. B. F Bile ‘rman, et al 


dump, P. H. Soentgen 
' ) G. W. Warris 
Wagon seat. A. A. Vik 





Washer See Dish washer 
Washer or button feeding attachment for 


setting machines, FE. BR. Stimpsor 
Washing machine, A. Hofmann 
Washing machine, G. R. Adams 
Watch, A. Pfister 
Water closet seat. W. 8. Emery 
Water ass, White & Hof 
Watering device, stock, G E. Odell 
Watering tank, stock, A. N. Eaton 
Wax extracting apparatus, Smith & Water 
honse 
Weather strin. C. RB. Ford 
Welding. electric M. Lachman 














Welding of aluminium. flux for the anto 
genous, M. T Schoop 922.522 
Wheel. G. M. Badger 925,001 
Winding and cleaning silk and other fibers 
apparatus for, E. Dubini .. 923,082 
Winding machine guide motion, quill, E. E 
sradle® . 
Window fastening device. L, H. Vogel 
Window lock, J. E. Hissong 
Window pane fastener, J. B Venture 
Wire hed hottom. woven, G oehm 


Pr Vander. : 





Wire drawing, plate -stand 
auwera , 

Wire gripper. J. H. Reece 

Woven fabric, T. Taylor 

Wrench, Bean & Baleéwin 





A printed copy of the specification and drawince 
f any patent in the foregoing list, or any patent 
in print issned since 1868, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. . 

Canadian patents may now be obtained by the in 
ventors for apy of the inventions named in the fore 
going list. For terms and further particular< 
{*ddrees Monn & Co.. 361 Broadway, New York. 

















ee] "CASZELL” Be) 


Drawing. Copying and Ink Pencils 


are the finest production of a house that has been manufacturing the highest grade 
lead pencils for 148 years; and has earned a reputation for excellence that has 


made the A.W. F ABE famous all the world over. Sold by all sta- 


name of tioners and dealers in artists’ and drawing ma'erials, 


Samples worth double the money will be sent you on receipt of 10c. 


A. W. FABER 





49 Dickerson Street, Newark, New Jersey 
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DONT LET YOUR PATENT LIE IDLE. We'll make | SEALED PROPOSALS. 


dies and tools and manufacture your article ready for 
mar et. Write now—don't delay. Southern Stamping SEALED PROPOSALS will be received at the etic 
& Mfg. Co., R. 8., Nasbvilie, Tenn. of the Licht- House Engineer, Tompkinsville, N 
unti: 1 o’cloek P. M., June 28, 1909, and then opened, for 
| furnishing materials and labor of all kinds necessary 
for the construction and delivery of a light house at 
4 Corliss Engines, Brewers Staten Island Rear Range Light-station, Ambrose 
and Bottlers’ Machinery HE VILTEK | Channel, New York. in accordance with specitications, 
MFG. CO., 899 Clinton St. shiweches. Wis. | copies of which, with blank Ee ~Oxals and other info.- 
























>| Anything from a Watch to an Antomobile 


4] INVENTIONS DEVELOPED. SPECIAL MACHINERY 








| Hose may be had upon application to the Light- 
House Engineer, Tompkinaville, N. 
MODELS & EXPERIMENTAL 
Inventions deveivuped. Special week. 
bea V. BAILLARD CO.. 24 Frankiort Street. New York. 


| vert Mz cturers 
=| RUBBER. Bene Jobbing, ear] Patented Arc-Lamp. 
| PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y. It is patented in the 
United States. Greatest 
production in the field of 
Arc Lamp _ Technics. 
Very simple and cheap 
to be manufactured. 
Steady and even, clear 
light. Extinction of arc- 
light impossible. Can 
be used without glass 
globe. Even at the most 
violent shock the arc- 
light will not vibrate. 
The lamp may be 
used in electric cars, 
etc., without any me 
chanism electro-mag 
netic. Patent is still 
in possession of inven 
tor and for sale. 
Address REINHOLD T. FELSCH 
12 Union Avenue, Jamaica Plains, Mass. 
















| Die Makers, Model Makers, Machinery Baliders, Panch 
| Light and Heavy Stampings. 1:0 Michigan St., Chicago, Ii, U.S.A. 








DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 


153-159 S. Jefferson Street, Chicago, Il 











‘MODELS @ EXPERIMENTAL WORK 


CHAS. L. DRESSLER & CO., 141-143 East 23d Strect, New York City 


New York Model and Experimental Works 





442 East 166th Street New York, N. Y. 














PATENT FOR SALE 


Successful 
Milking Machine 


1400 Now In Use 
MERRELL BROTHERS 


524 West Onondaga Street 
SYRACUSE, N. Y. 


GYVYAR WN. & WX SATAY 


Removed to 182 Milk Street. 














Are you interested in Petents, Model or Experimentai 
work? Our booklet entitled 


WHAT WE DO—HOW WE DO IT 


ill be sent to you on reques 
KNICKE BoC KER MACHINE Wonks, Ine., 
0-12 Jones street, New York 











BASKETS. Crane'itos, ttre: Westteid, Mass 


Build a$5006 Business OORE 


of your own and escape salaried drudgery | 
for life. 38centea day will doit. I will send ———_ 
you ‘'Free Pointers’ fora postal. W. A. Shryer IN VENTIONS devel lot 

‘ ° sloped Mec hanic: ally and Commet- 
Pres.Americen Collect'aService, $1 State St., Detroit,Mich. cially. Shivell Agencies, Tremont Bidg., Boston. Mass 
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Just Published—A BOOK OF INTEREST TO RIFLEMEN 


The Bullet’s Flight from Powder to Target 


The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex- 
cluded, Disclosing the Cause of the Error at the Target. 
Illustrated with one hundred and eighty-eight plates, showing the results of over three 
hundred rifle experiments performed and chronologically arranged 
By F. W. MANN, B.S., M.D. 


Size 744x9% inches. 384 Pages. Price $4.00 postpaid 








HIS is a thoroughly practical treatise and deals with a subject the literat f } vol commensurate with its 

/ importance or interest, and it possesses unusual value, not only beca t s a large amount of information, of a 
very practical kind, but because this information is the result of a pr | experience on the part of the writer, 
extending over a period of thirty-eight years. The results of the author's experiments, as here given, have been per. 
sistently and laboriously worked out with an earnest de to assist his fellow marksmen. In view of the fact that conjecturing 
and theorizing have been so prevalent in rifle literature work has been kept free from speculation, except where they have 
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cither been proved to be false or have been fully substantiated by recorded experiments. Most of the illustrations are photoe 
graphic reproductions of the results of actual tests. Every page is full of interest for the rifle enthusiast. There is a fall 
discussion of various kinds of rifles, afthe effect of difference of length, of variations of rifling, etc., as well as of instructive 








experiments such as that of venting the barre! near the muzzle. An idea of the contents may be gathered from a few of the 
subjects treated, such as the Personal - lement vs. Mechanical Rifle Shooting; Utility of Vented Barrels; High.Pressure 
Sharpshooting Powder; Telescope Mo : Ruined Rifle Bores us. Smokeless Powder os. Primers; Accurate Ammunit'on 
Difficulties ; Flight of Bullets; Gyrotion ar =! Oscillation; Motions Executed by Normal Fluina Bullets; Determining Rifle 
Twists; Kinetics of Spin, etc. In many respects this work is unique in the literature that has been published on this subject. 
| It is a théroughly practical work and will be found to be of very real value to those who are enzaged in a study of the ballistics 
of the rifle with a view of improving the all. around efficiency of that weapon. 


MUNN & COMPANY, Publishers, 361 Broadway, New Yerk City 
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When the Pen 
Runs Dry 


Pump it Full 


A hard rubber piston with 
a weighted ball valve is fitted 
into the barrel of the pen 

Submerge the point in ink and a few quick 
strokes of the piston will fill the pen. 


It carries the Waterman Guarantee 
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Quackenbush 
° He will gain much by the lesson and what it brings him. Get a 22 cal. 
Safety Rifles Quackenbush Safety Cartridge Rifle. It weighs 4%» lbs., it is nicely 
and Air Guns balanced, and has 4 guaranteed accuracy up to 200 yards. sed for 
target and small game by men in successful competition with $60 and 
$80 guns. So well made that boy after boy in your family can 
use it. Sent prepaid for $5.00, if your dealer does not carry in 


stock. We refund money if you are not satisfied. Write us today 
for < ate alogue and price list of famous Quackenbush Air Guns and 
Their quality will appeal to you more than their low price. 


~ & H. M. QUACKENBUSH, Dept. 21, Herkimer, N. Y. 
WI Maker of high grade Air Guns for 35 years 
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The very size made for and tested 
in your favorite is awaiting your 
call at the nearest sporting goods oj 
hardware store. 


Write Dept. 13 for Free Targets 
The Union Metallic Cartridge Co. 


Bridgeport, Conn. 
Agency: 315 Broadway, New York City 
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